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l. IMosicHuTeILHAA 3amMMCKA.

PaGouas mporpamma mo ydeOHoMmy mnpeamery «®Duszmka» cocTaBieHa Ha OCHOBE aBTOpckod mporpammbl A.B. IllatanuHol «®wusmka.
Pa6ouue nporpammel. [Ipenmernas nunus yueOunukoB cepun «Kmaccuueckuit kype». 10-11 kmaccer: yue6. mocobue ang oOuieo6pa3oBaTeIbHbBIX.
opranuzauuii, [Ipocsemenue, 2017r.

Ha peanuzanuio gaHHON mporpaMMmsl, COrIacHO yueOHOMY IIaHy YUpeKIEHUs, OTBOAUTCS 2 Yyaca B HeJlelt0, 68 yacoB B roj.

YMK yuebnuk "®usuka, ®I'OC, 10,11 knaccsel, [Ipeaqmernas nunusa yueOHukoB cepun - Knaccuueckuit kype", I'.SI. Msaxumes, 10-11 M.: -

Hpoda,2020r.

IIporpamma yueOHOro mnpeamera «®Puszuka» HampaBieHa Ha (opmupoBaHue y oOydaromuxcs (YHKIHMOHAIBHOM TPAMOTHOCTH H
MeTarpeIMETHBIX YMEHNUU Yepe3 BBIIOIHEHNE HCCIIEA0BATEIbCKOM U MPAaKTHYECKOH IeSTeIbHOCTH.

B cucreme ecrecTtBeHHO-HaydyHOro oOpa3oBaHMs (QHU3MKA KakK ydyeOHBIM NpeaMeT 3aHMMaeT Ba)XHOE MECTO B (OPMHUPOBAHMH HAYYHOTO
MHUPOBO33PEHUS M O3HAKOMJICHUS OOYYarONIMXCS C METOJaMH HAayYHOT'O IMO3HAHHS OKPYKAloIIero MHpa, a Takke ¢ (U3HYECKHMH OCHOBAMHU
COBPEMEHHOT0 MPOU3BOJCTBA M OBITOBOTO TEXHHYECKOTO OKPYKEHHUS UYEIOBEKa; B (POPMUPOBAHUHM COOCTBEHHOW MO3WIMH MO OTHOUICHHIO K
duznyeckoil HHPOpPMAIUH, TOIYICHHON U3 Pa3HBIX UCTOYHHKOB.

YcnemHocTh M3y4eHUsl MpeaMeTa CBs3aHa C OBJIAJEHHEM OCHOBAMH y4eOHO-MCCIIEIOBATENbCKOW IEsTeNIbHOCTH, MPUMEHEHHEM IOJYYCHHBIX
3HAHUH MPH PEUICHUU MPAKTUYECKUX U TEOPETHUECKUX 3a7ad.

N3ydenne ¢usmkum Ha 0a30BOM ypOBHE OpPHEHTHPOBAHO Ha oOecmedeHne oO0Meodpa3oBaTeibHON M OOIIEKYIBTYPHOH ITOATOTOBKHU
BBIITYCKHUKOB.

Coneprxanne 6a30BOr0 Kypca MO3BOJISIET UCIOIB30BATh 3HAHUSA O (pu3HUecKuXx oO0BEKTaxX W Mpoleccax s o0ecredeHuss 0€30MacHOCTH MPpHU
oOpamieHny ¢ MpUOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH; IUISI COXPAHEHHS 3J0POBbS M COONIOACHHS HOPM HJKOJOTHYECKOTO IOBEJCHHUS B
OKpYKaroIlen cpeae; s TPUHATUS PEIIEHUN B MOBCEIHEBHON KHU3HU.

[TpumepHas mporpaMma COCTaBJIeHa Ha OCHOBE MOIYJIBHOTO NMPHUHIIMIIA TOCTPOSHHUS y4eOHOro MaTepuaia.

B nporpaMMy BHCCCHBI U3BMCHCHUA: U3 PC3CPBHOI0O BPpCMCHU I[O68.BJ'I€HO mo 1 JacCy B TCMBbI «3akoH COXpaHCHUA MeXaHUYECKOM OHCPIrun»,
«OCHOBBI MKT», «OCHOBBI TCPMOAUHAMHUKHN», «3aKOHBI MOCTOSHHOT' O TOKA JJId IIPpOBCACHU A KOHTPOJIbHBIX pa60T.

Hean u 3apaun: GopmMupoBaHue y o0y4JaromUXcsi YBEPEHHOCTH B IEHHOCTH OOpa3oBaHMs, 3HAYMMOCTH (PU3NYECKUX 3HAHUHU IS KaKJIOTO
YyeJ0BeKa, He3aBUCUMO OT €ro NpoPpecCUOHANIbHON EATeNIbHOCTH;

— OBJAaACHHUC OCHOBOIIOJararouuMHn (1)I/ISI/I‘-ICCKI/IMI/I 3aKOHOMCPHOCTAMH, 3aKOHAMU U TCOPUAMH, PACIIUPCHUC 00BEMa HCIIOJIb3YCMBbIX
(1)I/ISI/I‘I€CKI/IX HOHHTHﬁ, TCPMHUHOJOIMU U CUMBOJIMKHU,



— mnpuoOpeTeHue 3HaHUK O QyHIaMEHTaNIbHBIX (U3UUYECKUX 3aKOHAX, JIEkKAIIUX B OCHOBE COBPEMEHHOW (PU3MUECKOW KapTUHBI MHpa, O
Hanbojee BaXXHBIX OTKPBITUAX B 00JacTH (PU3MKM, OKA3aBIIUX ONpEJeNsiollee BIMSHUE HAa Pa3BUTHE TEXHUKUM U TEXHOJIOTMU;, MOHUMAaHUE
(¢u3nYecKoil CyUIHOCTH SIBICHUH, HaOII01aeMbIX BO BeeneHnHoit;

— OBJIaJICHUE OCHOBHBIMH METOJAAMU HAYYHOTr'O IMMO3HAHHS TPHUPOJbI, HUCIOJIb3yeMbIMH B (HU3uKe: HaOMIoJeHue, ONuMcaHue, U3MEpeHue,
BBIIBH)KECHUE THIIOTE3, MPOBEJACHUE OSKCIEPUMEHTA; OBJAJEHHUE yMEHUSIMU 00pabaThiBaTh NaHHBIE JKCIIEPUMEHTA, OOBSACHSATH MOJYYEHHBIC
pe3yJbTaThl, yCTAHABINUBATh 3aBUCUMOCTH MEXy (GU3NYECKUMU BETMYMHAMH B HAOII01a€MOM SBJICHHUH, JIEJIaTh BBIBOIBI;

— 0TpaboTKa yMeHHs pemarh (GU3NYECKHe 3a/1a4ll Pa3HOro YPOBHS CIOXKHOCTH;

— npuoOpeTeHne OmnbITa Pa3HOOOPa3HOW NEATEIbHOCTH, ONBITA MMO3HAHKUS W CaMOIO3HAHMS; YMEHUM CTaBUThH 3aJlay, PEIIaTh MPOOIEMBI,
MPUHUMATh PENIeHUs, MUCKaTh, aHAIM3UPOBATh W oOpabaThiBaTh WH(OpPMAIMIO; KIIOYEBHIX HABBHIKOB (KIIOUYEBBIX KOMIETCHIIUMH), MMEIOLIUX
YHHUBEpPCATbHOE 3HAYCHHE: KOMMYHUKATUBHBIX HABBHIKOB, HABBIKOB COTPYJHHYECTBA, HABBIKOB M3MEPEHHH, HABBIKOB 3((eKTHBHOrO M O€30macHor o
WCIIOJB30BAaHUS PA3IUYHBIX TEXHUYECKUX YCTPOICTB;

—— OCBOEHHE CIIOCOOOB MCIOJIb30BAHUSA (U3MYECKUX 3HAHUHN IS PEIICHHS NMPAKTHUYECKUX 3a1ady, /Uil OOBSICHEHHS SBICHHI OKpYKarolleH
JCHCTBUTEIBLHOCTH, JIJIsl 00eCTeueHHsI 0€30MaCHOCTH KU3HU U OXPAHBI IPUPOJIBI;

—— pa3BUTHE II03HABATEIbHBIX HHTEPECOB, HWHTEIUICKTYAJIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B TMpolecce NIpHOOpeTeHUs 3HaHUU C
UCIIOJB30BaHUEM pa3JIMYHBIX HCTOYHHKOB WH(POPMAMd U COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHONOTUW; yMeHUil (GopMynmupoBaTh U
000CHOBBIBATh COOCTBEHHYIO TTO3HITUIO IO OTHOMICHHUIO K (PU3NUECKO MHPOpMAIHH, TOTydaeMOi U3 Pa3HBIX HCTOYHUKOB;

—— BOCIHTaHUE YBAKUTEIBHOI'O OTHOIICHUS K YYEHBIM H X OTKPBITUSM; YyBCTBA TOPIOCTH 32 POCCHICKYIO PU3NICCKYIO HAYKY.

OcoOeHHOCTh LeNernonaranus Ais 0a30BOr0 YPOBHS COCTOMT B TOM, YTO OOY4YCHHE OPHEHTHPOBAHO B OCHOBHOM Ha ()OpMHpOBAHHE Y

oOydaronuxcst o0meit KyabTypbl 1 HAyYHOTO MHPOBO33PEHUS, HA HCIIOJIb30BaHUE MOJTYYCHHBIX 3HAHUI U YMEHUH B MOBCEJHEBHON KU3HH.

MecTo npeameTa B yueOHOM IJIaHe HIKOJIBI.
B cpenneit mkone ¢puszuka nzydaercs ¢ 10 mo 11 knace. Yue6ubrii utan MBOY «COIINe2 . UBHsA»TIO TpenMeTy pU3UKa COCTABIISICT
136 yueOHBIX yacoB, B ToMm unciie B 10, 11 kiaccax mo 68 yueOHBIX 4acoB u3 pacuera 2 y4eOHBIX yaca B HEJEI0.

Tabamna TeMaTH4YeCKOro pacrnpeejieHusl 4acoB M0 rogam o0y4eHHus

10 kiacce

KonnuectBo yacos

Ne /it Pa3gensbl, TeMbl
Pabouas mporpamma




1 ®ur3MKa U €CTECTBEHHO - HAYUHBII METO/ MO3HAHUS 1
TPUPOIBI
2. |MexaHuka 28
3. |MonekynspHas pU3MKa U TEPMOJAUHAMHKA 19
4. |DnexTpoauHamMuKa 17
5. |Urorosas KoHTpoibHas paboTa 1
6. |IloBTOpeHue 2
Uroro: 68
11knacce
KonudaecrBo vacos
Ne /it Paznensr, TeMbl
Pabouast mporpamma
1.|DnexkrpoauHaAMHUKH (TIPOTOJIKEHHE) 41
2.|OcHOBBI CIEITUATIBHON TEOPUH OTHOCUTEILHOCTH 3
3.|KBanToBas pusnka. ®u3uka aroma ¥ aTOMHOTO S7pa 17
4.|Ctpoenue Becenennoi 5
5.|IToBTOpeHue
Hroro 68

I1. IlnanupyemMsbl pe3yiabTaTbl OCBOEHHUsS] yueOHOro mpeaMera (pusum.

® g cepe omHoweHUll 0OyUaAOWUXCS K cebe, K c80eMY 300p08b10, K NO3HAHUI cebs:
-OpueHTanus 00y4JaloUIMXcs Ha JOCTH)KEHUE JINYHOTO CYACThsl, PEaM3ali0 NO3UTUBHBIX KU3HEHHBIX MEPCIEKTUB, MHULUATUBHOCTb,
KpEaTUBHOCTb, TOTOBHOCTh M CIOCOOHOCTH K JIMYHOCTHOMY CaMOOIIPEEICHUI0, CIOCOOHOCTh CTABUTh LIENU M CTPOUTH KU3HEHHBIC TUIAHBI,



-TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS K OTCTAaMBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOI'0 MHEHHS, TOTOBHOCTh U CIOCOOHOCTH
BBIpa0aTHIBaTh COOCTBEHHYIO MO3UIIUIO MO OTHOLIEHHUIO K O0IIECTBEHHO-TIOIUTHYECKUM COOBITUSAM MPOIILJIOr0 U HACTOSIIEr0 Ha OCHOBE OCO3HAHU I
U OCMBICJIEHHS] UCTOPUHU, JYXOBHBIX HEHHOCTEN U NOCTUKEHUHN HAIlEl CTpPaHbl;

-TOTOBHOCTh M CIIOCOOHOCTh OOYy4YaroIMXCA K CaMOPa3BUTHIO M CAMOBOCIHTAaHUIO B COOTBETCTBHHU C OOINEUETOBEUECKUMHU LIEHHOCTIMH U
uaeasaMu TpPaKJaHCKOro oOmiecTBa, MOTPEOHOCTh B (HU3MUECKOM CaMOCOBEPUICHCTBOBAHWH, 3aHATHUIX CIOPTHUBHO-03J0POBUTEIHHOM
NeSATeNbHOCTHIO;

-IPUHATHE W pealu3anus EHHOCTeW 310poBOro m Oe3omacHoro obpasza XKU3HH, OEpeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K
cOOCTBEHHOMY (pM3MUECKOMY M IICUXOJIOTMYECKOMY 370POBBIO;

-HEeTIPUSATUE BPEIHBIX MPUBBIUEK: KypeHUs, YIMOTPEOICHUS aIKOTrojsi, HAPKOTHUKOB.

® g cepe omuoweHnull ooyuarowuxca k Poccuu kax k Pooune (Omeuecmeay):

-poccHiickasi HICHTUYHOCTh, CITIOCOOHOCTh K OCO3HAHUIO POCCUUCKON MIEHTUYHOCTH B MOJHMKYIBTYPHOM COIMYME, YYBCTBO NMPUYACTHOCTH K
HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH POCCHUICKOTO Hapoaa u cyar0e Poccun, maTpuoTH3M, TOTOBHOCTH K CIyXKeHHUI0O OTEUecTBy, €ro 3alluTe;

-yBa)X€HHWE K CBOEMY HapoIy, YyBCTBO OTBETCTBEHHOCTH mepea PoawHOi, TopaocTu 3a cBOM Kpai, cBor PommHy, mpolmioe W HacTosIiee
MHOTOHAIlMOHAJIBHOTO Hapoaa Poccun, yBaxkeHue K TOCYJapCTBEHHBIM cUMBoOJIaM (T ep0, diar, THMH);

-hOpMHUPOBaHNE YBAXEHUS K PYCCKOMY SI3BIKY KaK ToCcyJapCcTBEHHOMY s3bIKy Poccuiickoit deneparuu, sIBISIOMIEMYCS OCHOBOW POCCHUCKON
WJICHTUYHOCTH Y TJIaBHBIM ()aKTOPOM HAIIMOHAIBHOTO CAMOOTIPEACIICHUS,

-BOCIIUTaHUE YBAXKCHHSI K KYJIbTYpE, A3bIKaM, TPAJAUINAM U 00bI9asiM HApOJI0B, IpokuBarouux B Poccuiickoii @enepann.

® 6 chepe omHOWeHUL 0OYUAIOWUXCS K 3AKOHY, 20CYO0APCMEY U K ePANCOAHCKOMY 00Wecmay:

-TPaXXTaHCTBEHHOCTh, TPAXKIAHCKAash TO3UIUSA AaKTHBHOIO W OTBETCTBEHHOrO0 4YJeHa POCCHUCKOro oOOImecTBa, OCO3HAIOIIET0 CBOH
KOHCTUTYI[MOHHBIE MpaBa M O00S3aHHOCTH, yBa)KAIOIIErO 3aKOH M MPaBOMOPAJOK, OCO3HAHHO MPUHHUMAIOMIETO TPATUIMOHHBIC HAIIMOHAIBHBIE H
oOmieveoBeyeckie ryMaHUCTUYECKHIE U IEMOKPAaTHIECKHE [IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOH KHU3HU;

-IpU3HAaHUE HE OTYYXJAEMOCTH OCHOBHBIX IpaB W cBOOOJ 4YeNOBEKa, KOTOpble MPUHAIEKAT KaKIAOMY OT POXKJACHHS, TOTOBHOCTH K
OCYIIIECTBJICHUIO COOCTBEHHBIX IMpaB W CBOOON 0e3 HapyIICHHs MpaB W CBOOOJ OPYTHX JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC NMpaBa M CBOOOIBI
YeJlOBeKa M TPaKJaHWHA COTJIACHO OOLICNPU3HAHHBIM INPUHIHMIIAM M HOPMaM MEXIYHapOJHOrO MpaBa M B cOOTBeTCTBUMU ¢ KoHcrurynuei
Poccuiickoit ®enepanunu, npaBoBas U MOJIUTHUYECKAsI TPaAMOTHOCTb

-MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MPAaKTUKH, OCHOBAaHHOE Ha JAWAJIOTe Kyl bTYyp, a
TaK)Xe pa3Iu4YHbIX (OopM OOIIECTBEHHOTIO CO3HAHMS, OCO3HAHNE CBOET'0 MECTAa B IMOJIUKYIBTYPHOM MHUPE;

-MHTEPUOPH3AIH EHHOCTEH JIEMOKpPAaTHUU U COIMAIBHON COMUAAPHOCTH, TOTOBHOCTh K JIOTOBOPHOMY PETYIHUPOBAHHUIO OTHOLICHWW B TPYIIE WIIH
COLIMAIIbHOW OpraHU3allNH;

-TOTOBHOCTh O0YyYaloIMXCS K KOHCTPYKTHBHOMY YYacTHIO B NPHHATHU PELICHUH, 3aTParuBaroOlIMX WX IpaBa M UHTEPECHl, B TOM YHUCIE B
paznuyHbIX (popmMax oOUIECTBEHHON CaMOOpPraHU3ally, CAMOYIPABICHHs, OOIIECTBEHHO 3HAYNMOMN JeATEIbHOCTH;

-IPUBEPKEHHOCTh WAESIM HHTEPHAIMOHAIIM3MA, NPY>KOBI, paBEHCTBA, B3aUMOIOMOIIY HAapOIOB;

-BOCIIUTAHUE YBAKHUTEIBHOTO OTHOLICHHS K HAIMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, MX YyBCTBAM, PEIUTHO3HBIM YOCKICHUSIM;



-TOTOBHOCTh OOYYAIOIIUXCS TMPOTUBOCTOSATh HJICOJIOTUU HKCTPEMH3Ma, HAIMOHAIN3Ma, KCEeHO(POOWH; KOPPYNUHH, AUCKPUMUHAIHMH IO
COLIMAIIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAI[MOHAIBHBIM IMMPU3HAKAM H JIPYTUM HETaTUBHBIM COILMATbHBIM SIBICHHSIM.
® 6 chepe omHowenuli 0OYUAIOWUXCA K OKPYAHCAIOWEMY MUDY, HCUBOU NPUPOOe
-MHPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HayKH, 3HAYMMOCTH HAayKH, TOTOBHOCTh K HAy4YHO-TEXHUYCCKOMY
TBOPYECTBY, BIJIAJICHUE JOCTOBEPHOW HH(OpPMANHMEH O TEpPeJAOBBIX JOCTHIKEHUSX U OTKPBITUSIX MHUPOBOH ¥ OTEYSCTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpa U OOLIECTBA;
-TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCIE CaM000pa3OBaHUIO, HA MPOTSIKCHHH BCEH JKU3HM, CO3HATEIbHOE OTHOLICHHE K
HENpPEephIBHOMY 00pa30BaHHIO KaK YCIOBHIO YCIENIHON MPO(eCcCHOHATBHON U 00IIECTBEHHOH eI TebHOCTH;
-9KOJIOTHYECKasl KyJIbTypa, OEpeKHOE OTHOIICHHUS K POJHOM 3eMiie, IPUPOIHBIM OoraTcTBamM Poccuu u Mupa; MOHUMaHUE BIUSHUS COLMAIBHO-
SKOHOMHUYECKUX TMPOIECCOB Ha COCTOSIHUE MPUPOJHONW U COIHUAIBHON Cpelbl, OTBETCTBEHHOCTh 33 COCTOSHUE MPHUPOJHBIX PECYpPCOB; YMEHUS U
HaBBIKH PAa3yMHOI'0 MPUPOJIONOJIb30BAHNUS, HETEPIIUMOE OTHOLICHUE K JIEHCTBUSIM, MPUHOCAIIUM BpPEJ YKOJIOTUU; TPHUOO PETEHNE OMBITA IKOJIOTO-
HaIpaBJICHHOMN JesATEIbHOCTH;
-3CTETUYECKOEC OTHOIICHUS K MHUPY, TOTOBHOCTbh K 3CTETHYECKOMY OOYCTPOWCTBY COOCTBEHHOIO OBITA.
® 8 coepe omHoweHnus obyuarowuxcsa K mpyoy, 6 cgepe coyuarbHO-IKOHOMUYECKUX OMHOUIEHULL:
-yBaXeHHE KO BCeM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alIUTe CBOECH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOp Oyaymiel mpodeccun Kak MyTh M CIIOCO0 peann3anuy COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

-TOTOBHOCTH OOY4YarOUINXCsl K TPYAOBOH MPO(ecCHOHANBHON AEATENHHOCTH KaK K BO3MOXKHOCTH y4acTHs B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
roCy/IapCTBEHHBIX, O0IIEHAIMOHAIBHBIX TIPOOIIEM;

-TIOTPEOHOCTh TPYAUTHCSA, YBAKEHUE K TPYAY U JIIOASIM TPYIa, TPYAOBBIM JOCTHKEHHIM, T0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUECKOE
OTHOULICHHUE K PAa3HBIM BUJAM TPYIOBOH JESATEIHHOCTH;

-TOTOBHOCTh K CaMOOOCITY)KHBAaHUIO, BKIIOUas OOy4eHHE M BBINOJHEHHE JOMAITHUX OOs3aHHOCTEH.

® coepe uzuueckoeo, NCUXONOUYECKO20, COYUATLHOSO U AKAOEMUUECKO20 ONA20ONONYYUs 00YUAIOWUXCA!

-pu3nUecKoe, SMOIUOHATHHO-TICUX0JIOTHYECKOEe, COLUabHOE Oaronony4due 00y4Jaromuxcs B )KU3HU 00pa3oBaTeIbHON OpraHU3alliy, OIIyIIeHHe
JETbMH 0€30ITaCHOCTH U IICHXOJIOTHIECKOro KoMpopTa, HHOOPMAIIMOHHON 0e301TacHOCTH.

2.1. Pecynamuenvie ynugepcanibHble yueOHble Oeiicmeus

Buinycknux nayuumcs:

CaMOCTOATENbHO ONPENENTh LM, 3a/1aBaTh NapaMeTpbl U KPUTEPHH, IO KOTOPBIM MOXHO ONPENENIHUTh, YTO LENb JOCTUTHYTA;

OLIEHUBATh BO3MOXHBIE MMOCIEACTBUS JOCTUKEHUS OCTAaBJIECHHON LIEJU B JESITEIbHOCTH, COOCTBEHHON KU3HU U JKU3HHU OKPYKAIOILIUX JIIOJEH,
OCHOBBIBAsSICh HAa COOOPaXKEHUAX ITUKHA U MOPAJH;

CTaBUTbH U POPMYIHPOBATH COOCTBEHHBIE 33241 B 00Pa30BaTEIbHOM I€ITEIbHOCTH M )KU3HEHHBIX CUTYaIHIX;



OIICHUBAThL PECYPCHI, B TOM YHCJIE BpEeMs U JPyrue HeMaTepualbHbIe PECYpPChl, HEOOXOAUMBIC IS JOCTHXKCHHUS TTOCTaBICHHON IEIH;
BBIOMPATH MyTh JOCTHIKEHUS 1LIeTU, TUIAHUPOBATh PEIICHHUE ITOCTABICHHBIX 3a1a4, ONTUMHU3HUPYS MaTepHaIbHbIE U HEMaTepHAIbHBIE 3aTPaThl;
OpPraHu30BBIBATh (D PEKTUBHBIA ITOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHIKEHHUS TTIOCTABICHHOM IIENH;

COIOCTABJISATh MOJYUYEHHBIH PE3YNIbTAT AEATEIbHOCTH C MOCTABJICHHOW 3apaHee LEJblo.

2.2. Ilo3nasamensHovle yHueepcaivHbvle yuedHvle 0elicmeus
Buinycknuk nayuumes:

MCKaTh M HaXOAUTh 0000IIEHHBIE CTIOCOOBI pEIIeH s 3a/1a9, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIH HH(OOPMAIIMOHHBIN MOUCK U CTaBUTh Ha
€ro OCHOBE HOBBIE (y4eOHbIE U MMO3HABATEIIbHBIC) 3a/1a4H;

KPUTHYECKH OI€HMBATh M MHTEPIPETUPOBATh MH(POPMALMIO C pa3HBIX [O3MIMI,  pacrno3HaBaTh M (PUKCHPOBATH NMPOTHUBOPEUUS B
MH(OpPMAIMOHHBIX HCTOYHUKAX;

WCIIOJB30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATHYECKHE CPEACTBA IS NPEACTABICHHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHUH, a TAKKE
HpOTHBOpG‘-IPIfI, BBISIBJICHHBIX B I/IH(i)OpMaIII/IOHHBIX HNCTOYHHUKAX,

HAXOJIWUTh U MPUBOJUTH KPUTHYECKUE aPTYMEHTHI B OTHOIICHUH ACHCTBUM U CYXIEHUHU IPYTroro; CIOKOMHO U pa3yMHO OTHOCHUTBCA K
KPUTHYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO CYKJIEHHsI, paCCMaTPUBATh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHS;

BBIXOJMTH 32 paMKH Yy4eOHOTO MpeaMeTa W OCYIIECTBIIATH I[€JICHANPABICHHBIA MOUCK BO3MOXHOCTEH Uil IIMPOKOTO MEePEeHoca CPEACTB U
croco00B AeiCTBUS;

BBICTPAMBAaTh MHAWBUIYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO, YIUTHIBAs OTPAHUUYEHHUS CO CTOPOHBI APYTHX YYACTHUKOB U PECYpPCHBIE
OTpaHUYCHUS;

MEHSTb U yAEP)KUBaTh Pa3HbIC MMO3UINUU B IO3HABATEIHHOH JEATEILHOCTH.

2.3. Kommynukamuenuvle ynuegepcaibhule yueOHble OeliCEUs
OCYIIECTBIIATH JSITOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMHU (KaK BHYTpH 00pa30BaTEIbHOW OpraHW3aINu, TaK U 32 €¢
npeaenaMn), MoAOupaTh MapTHEPOB IS JEIIOBOM KOMMYHHKAIMH WCXOMSI U3 COOOpaKeHHWI pe3yIbTaTUBHOCTH B3aUMOJICUCTBHUS, a HE JIMYHBIX
CUMIATHH;
NP OCYIIECCTBJIICHUU TPYIIIOBOW padOTHI OBITHh KaK PYKOBOJIWTENIEM, TaK M YICHOM KOMaHIbI B Pa3HBIX poisax (TeHepaTop uIeh, KPUTHUK,
HCTIOJIHUTENb, BBICTYN AN, SKCHEPT U T.1.);

KOOPpAWHUPOBATL W BBIIIOJHATDH pa60Ty B YCIOBHUAX PCAIbHOIO, BUPTYAJIbHOI'O H KOM6I/IHI/Ip0BaHHOFO BSaHMOHeﬁCTBHH;
Pa3BCpHYTO, JOIT'MYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHHA C HUCIIOJIb30BAHHUEM aJCKBATHBIX (YCTHBIX nu HI/ICBMCHHHX) SA3BIKOBBIX CPCICTB,

pacCino3HaBaThb KOH(i)J'II/IKTOFeHHBIC CUTyalluu U MpCAOTBpallaThb KOH(i)J'II/IKTLI J0 UX aKTUBHOM (1)3.31)1, BBICTpauBaThb ACJIOBYIO U OGpﬂSOB&T@J’IBH}IIO
KOMMYHHKAIHIO, n30erast JTUYHOCTHBIX O CHOYHBIX CYH(HGHHﬁ.

3. IlpeiMeTHEIE Pe3VALTATEI 00vieHus pu3nke B cpeiHeii MKoJe.



10 Kj1a

Buvinycknuk na 0a3060m ypoene Hayuumcs.

J€MOHCTPUPOBATh Ha MpUMepax pojb U MecTo (GU3UKU B (OPMHUPOBAHMHM COBPEMEHHOW HAay4dHOM KApTHUHBI MHUpA, B Pa3BUTHUU COBPEMEHHOMU
TEXHUKU U TEXHOJIOTUH, B IPAKTUUECKON NEATEIbHOCTH JIFOIEH;

JIEMOHCTPUPOBATh HA MpUMeEpax B3aMMOCBS3b MEXAYy (QU3MKOW M JAPYIMMH €CTECTBEHHBIMU HayKaMu;

yCTaHaBJIMBATh B3aMMOCBS3b €CTECTBEHHO-HAaYUYHBIX SBJICHUHM M MPUMEHITh OCHOBHBbIC (M3MYECKHUE MOJIENH A UX ONHCAHUSA U OObSICHEHUS;

UCIIOJIB30BaTh MHGOPMAIUI0 (U3UYECKOTO COJAEpKAaHUS NMPU PEUICHUH Y4YEOHBIX, MPAKTUYECKUX, NMPOEKTHBIX U HCCIIEN0BATEIbCKUX 3aj]ad,
WHTETpUPYs] HHPOPMAIMIO U3 PA3IUYHBIX UCTOYHUKOB U KPUTHYECKH €€ OICHHUBAS;

paznuyaTh M yMETh MHCIIOJb30BaTh B Yy4eOHO-MCCIIEIOBATEIbCKOW JEATEIbHOCTH METOJbl HAay4HOrO MO3HaHUA (HaOnroJeHue, ONHCaHHE,
M3MEpEHHE, SKCIIEPUMEHT, BBIJBI)KEHHE THIIOTE3bl, MOJICIUPOBAHUE U Jp.) M (OPMbI HAYYHOTO MO3HAaHUS ((aKThl, 3aKOHbBI, TEOPHH), AEMOHCTPUDPYS
Ha IpUMepax UX pojb U MECTO B HAYYHOM IO3HAHUH;

MPOBOJUTH MPSIMbIE U KOCBEHHBIE M3MEHEHMs (PM3NUECKUX BEIMYMH, BHIOMpPAst M3MEPUTENbHbIE IPUOOPHI C YIeTOM HEO0OXOAMMOW TOYHOCTH
M3MEpPEeHUH, TUTAHUPOBATH XOJ U3MEPEHUM, MOaydaTh 3HaUYCHNE U3MEPSIEMO BETUYMHBI M OLICHUBATh OTHOCUTENBHYIO MOTPEIIHOCTH 10 33a/IaHHBIM
dbopmynam;

MPOBOJIUTH MCCIEIOBAHUS 3aBUCUMOCTEH MEX1y (PU3MUECKHMH BEIMYMHAMH: IPOBOIUTH N3MEPEHUS U ONMPENENsATh Ha OCHOBE MCCIEAOBAHUS
3HA4YEHUE NapaMeTPOB, XapaKTEPU3YIOLUIUX JAHHYIO 3aBUCUMOCTh MEXY BEIMYMHAMU, U J€1aTh BBIBOJ C YUYETOM IOI'PEIIHOCTH U3MEPEHHUI;

WCIIOJIB30BATh JJISl OMMCAHMS XapaKkTepa MpOoTeKaHusl PU3NIECKUX MPOIEecCcOB PU3NUECKHE BEIUYUHBI U TIEMOHCTPHUPOBATH B3aUMOCBS3h MEXIY
HUMH;

BeinmyckHuK HA 0a30BOM YPOBHE MOJYYHMT BO3MOMKHOCTH HAYYMThCSH:

NOHUMAMb U 0OBACHAMb YETOCMHOCMb QU3UYECKOU meopull, pa3iuuams cpaHuybl ee NPUMEeHUMOCMU U Mecmo 8 psady Opyaux Quauueckux
meopuii,

81ademsv npuemMamu nOCmMpoenus meopemuyeckux 00Ka3ameibCme, a MmaKice NPOSHOIUPOBAHUS 0CODEHHOCI el NPOMEeKAHUS PU3ULECKUX
A6NEHULL U NPOYECCO8 HA OCHOBE NOLYUEHHbIX MEeOPeMuUiecKux bl80008 U 00KA3AMENbCME;

Xapakxmepuzo8amuv CUCMEMHYIO C883b MedHcOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUAMU. NPOCMPAHCMBO, 8peMs, mMamepus (eeujecmao,
none), 0sudCenue, Cuia, IHepeus;

8b106UAMb 2UNOME3bl HA OCHOBE 3HANUS OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCMEU U 3AKOHO8,

camocmosamenvHo NAAGHUPOBAMb U NPOBOOUMb u3udecKue IKCnepuUMeHmbl.

1. ®u3nka U ecTeCTBEHHO - HAYYHbII MeTOJ MO3HAHMSA NPHUPO/bI.

IIpeameTHbIe pe3ybTAThI OCBOCHHS TeMbI N0O3BOJISIIOT:

— JIaBaTh OIpEeJIeNICHHsI MOHATHI: 0a30Bble (pU3HUYECKre BETMUUHBI, (PU3MUECKHIA 3aKOH, HayqHas TUTIOTE3a, MOJIENb B (PU3UKE U MUKPOMHUPE,
dJeMEeHTapHas 4acTHIa, PyHIaMEHTAIbHOE B3aUMOCHCTBHUE;



— Ha3bIBaTh 0a30BbIe (PM3UUECCKUE BEITMYMHBI, KPATHBIC U JOJIbHBIC €IMHUIIBI, OCHOBHBIC BUJIbI (PYHIaMEHTAbLHBIX B3aUMOJACHCTBHUH, MX
XapaKTEPUCTUKH, PAAUYC NEHUCTBUS,

— JIeNIaTh BBIBOJBI O TPaHHUIaX MPUMEHUMOCTH (U3WYECKUX TEOPHM, WX MPEEMCTBEHHOCTH, CYIIECTBOBAHUH CBSI3EH M 3aBUCUMOCTECH MEXIY
(U3NYECKUMU BETUYNHAMU;

— MHTEPIPETUPOBATh (HU3MUECKYI0 MHPOPMALUIO, TIOTYYCHHYIO U3 JIPYTUX HCTOYHHKOB.

2. MexaHuKka.

IIpeamMeTHbie pe3yjbTaThl OCBOEHUSI TeMbI MO3BOJISIIOT:

— JIaBaTh OINPEJICIICHHS MOHATHI: MEXaHUYECKOE JBIKEHUE, MaTepHaIbHAsl TOUKA, TEJIO OTCYETa, CHCTEMa OTCYETa, TPACKTOPHSI, PABHOMEPHOE
HpHMOHHHCﬁHOC ABMIKCHUEC, PABHOYCKOPCHHOC U PABHO3aMC/IJICHHOC HpHMOJ’IHHefIHOC JABWIXCHHE, PABHOIIECPEMECHHOC IBUKCHUEC, TIEPUOJUICCKOC
(BpamareabHOE U KOJeOaTenbHOE) ABUKEHUE, TADMOHUYECKHUE KOJICOaHUsI, HHEPIHAIbHAS CHCTEMa OTCUeTa, MHEPTHOCTh, CHJIA TSHXKECTH, CUJI a
YIOPYTOCTH, CHJIa HOPMAJIbHON PEAKIMU ONOPHI, CUJIa HATSKEHUS, BEC TEJla, CHUJIa TPEHUS IOKOS, CUJIa TPEHUS CKOJIb)KECHUS, CHJIa TPEHUS KauCHUS;
3aMKHYTas CUCTEMA, PCAKTHUBHOC JIBUKCHUEC, YCTOﬁqHBOG, HCYCTOI\/'ILH/IBOC u 6e3pa3J'II/I‘{HOC PaBHOBECUC, MMOTCHIIUAJIbHBIC CUJIbI, KOHCCPBATUBHAA
cucTeMa, abCONIOTHO YNPYruil W aOCONIOTHO HEYNPYruid ynap, aOCOIIOTHO TBEPIIOE TENIO, phluar, OJIOK, BBIHYKIEHHBIC, CBOOOMHBIE (COOCTBEHHEIE)
U 3aTyXaromme KojaeOanus, pe3oHanc™ 1, BOTHOBOW MPOIIECC, MEXaHUYECKash BOJTHA, TIPOI0IbHAS MEXaHUYECKas BOJIHA, MOMepPeYHas MEXaHuYecKas
BOJIHA, TapMOHHUYECCKasd BOJIHA, HOHﬂpI/I3aHI/IH*, HHHCﬁHO-HOHﬂpH3OBaHHaﬂ MEXaHHUYCCKas BOJ'IHa*, IIJIOCKOCTH HOJ'IHpI/I3aIII/II/I*, 3BYKOBas BOJIHA,
BBICOTA 3BYKa, 3¢ ekt Jommepa,

TeMOp ¥ TPOMKOCTH 3BYKa;

— JIaBaTh OmpeeNeHnus GU3NIECKUX BEIMYNH: HUMIYJIbC Tena, paboTa CHIIBI, OTEHI[MATbHAsA, KHHETHYECKas U MOJIHAsi MEeXaHNYecKas SHeprus,
MOIIIHOCTb, MIEpBasi M BTOPas KOCMHYECKHE CKOPOCTH, MOMEHT CHJIBI, IICUO CHJIBI, aMIUIUTY/a KoleOaHWi, CTaTHYECKOe CMEIeHHE, JJIMHA BOJIHBI,
— HCIOJIB30BATh JUIS ONMUCAHMS MEXaHUYECKOr0 JBM)KEHUSI KHHEMAaTHUECKHE BEIUYMHBI: PalyC-BEKTOp, IIEpEMEIICHNE, ITYTh, CPEAHSS IyTeBast
CKOPOCTb, MTHOBEHHAsE U OTHOCUTENbHAsI CKOPOCTH, MTHOBEHHOE M LIEHTPOCTPEMHUTEIHHOE YCKOPEHHs, IEPUOJl U YacTOTa BpAIIEHUS M KOJeOaHMIA,
— (opmynupoBats: 3aK0oHB HpI0TOHA, MPUHINT CYIEPIO3ULIUN CUJI, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH [ yKa, 3aKOHBI COXpaHEHHUS UMITYJIbCa U
SHEPTHH C YY€TOM I'PAHUIl UX IPUMEHUMOCTH, YCIOBHS CTATUYECKOTO PABHOBECHS JUISl MOCTYNATENHHOTO M BPAIATEIHbHOT O IBHKCHUS;

— Ha3bIBaTh: OCHOBHBIE MTOJIOKECHHS KHHEMATUKH;

— OINHCHIBATH: JEMOHCTPALIMOHHBIE OIBITHI BOWJIs, SKCIIEPUMEHTHI 10 U3MEPEHHIO YCKOPEHHsI CBOOOMHOTrO majeHus, onblT KaBenauma mo
M3MEPEHUIO IPaBUTAMOHHON MOCTOSHHON, ONBIT

[0 COXPAHEHUIO COCTOSHUS IMOKOs (OIBIT, MOATBEPKIAIOIINN 3aKOH MHEPIHHU), SKCIIEPUMEHT 0 M3MEPEHHI0 KOd()(UIIMEHTa TPEHUS CKOJIbKEHHS,
HKCIIEPUMEHT 10 H3MEPEHUIO C ITOMOIIBIO

s dexra Jlomnepa CKOPOCTH IBMXKYIIUXCS OOBEKTOB: MAIllMH, aCTPOHOMHYECKUX OOBEKTOB;

— BOCIIPOM3BOJIUTH: OMBITHI ["anmuuiest Ansl U3ydeHusl SIBJICHUST CBOOOJHOIO MaJeHUs Tel;

— OMHCHIBATH M BOCHPOM3BOJMUTH: JEMOHCTPALIMOHHBIE ONBITHI IO PACIPOCTPAHEHUIO MPOAOIBHBIX MEXaHUYECKUX BOJIH B TPYXHHE U B Tase,
MOTEePEYHBIX MEXaHUYECKUX BOJIH — B IPY-



KUHE U IIHYPE;

— J1eN1aTh BBIBO/BI: 00 0COOCHHOCTSAX CBOOOHOrO MaJIeHHs TeJl B BAKyyME U B BO3/1yXe, O MEXaHMU3M€E BO3ZHUKHOBEHUS CHJIBI YIPYTOCTH C
MIOMOIIBI0O MEXAaHUUYECKOW MOJENIN KpUCTasia, O

MPEUMYILECTBAX UCIOIb30BAHUSI IHEPTETUUECKOr0 MOAX0Ja MPHU PEUIEHUHN psia 33a]ad JIUHAMHKY;

— MPOrHO3UPOBATH BIMSHUE HEBECOMOCTH Ha MOBEJEHNE KOCMOHABTOB IPH JUTUTEJIbHBIX KOCMUYECKUX MOJIETaX, BO3MOXHbIE BAPUAHTHI
BBIHYKJIEHHBIX KOJIEOaHUI OJHOTO M TOTO K€ MasgTHUKA B Cpe/lax C pa3HOU IIOTHOCTHIO;

— NOPUMEHSTH MOJTYYEHHbIE 3HAHUS JUISl PELICHUs] MPaKTHUYECKUX 3aaad.

3.Mouekyasipaasi pu3uKa 1 TEPMOAMHAMMKA.

IIpeagMeTHBIe pe3yabTaTbl OCBOEHHSI TeMbl MO3BOJISIOT:

— JlaBaTh ONPEJEJICHUS TOHSATHI: MOJEKyJa, aToM, U30TOI, OTHOCUTENIbHAs aTOMHasi mMacca, Ne(eKT MacChl, MOJb, IMOCTOSHHAs ABOrajpo,
MHUKPOCKOITMYECKHE U MaKPOCKOMMYECKHUE MapaMeTphl, CTallMOHAPHOE PABHOBECHOE COCTOSHHME Ta3a, TeMIIeparypa WIealbHOrO ras3a, adCOIIOTHBIN
HYJIb TEMIIEPaTypPbl, U30MPOIIECC, U30TEPMHUIECKIH, N300apHBIA U H30XOPHBIN MPOIIECCHI, TETUIOOOMEH, TEIIION30JMPOBAHHAS CHCTEMA,
aanabaTHBIN MpoIecC, TEMIOBON IBUTATENb, 3aMKHYTHIN IIUKJI, HEOOPATHUMBIH TTpoIece;

— JlaBaTh OmpeaeicHuss (PU3NYECKUX BETUYHMH: BHYTPEHHSS dHEprus, kKoiamdecTBO Teriorhl, KIIJ TemmoBoro nsurarens;

— Ha3bIBaTh OCHOBHBIC TOJOKCHHUSI M1 OCHOBHYIO (PM3WYECKYI0O MOJIETh MOJEKYISIPHO-KHHETHYECKOH TEOPHH CTPOCHHUS BEIIECTBA;

— KJIacCU(UIIMPOBATh arperaTHbIE COCTOSIHUS BEIECTBA;

— XapaKTepH30BaTh W3MEHEHHs CTPYKTYpPBHI arperaTHbIX COCTOSHHI BelecTBa MpH (a30BhIX MEpexoax;

— BOCIIPOM3BOJUTH OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKON Teopuu, 3akoH JlanbToHa, ypaBHeHne Kianeiipona—MeHeneeBa, 3aK0H
boiinms—Mapuotra, 3akoH I'eii-JIroccaka, 3axkon [lapis;

— (hopMynIMpOBATh: YCIIOBHS MICATLHOCTH Ta3a, NEPBbI M BTOPOH 3aKOHBI TEPMOIAMHAMHKH;

— HCIIOJIb30BATh CTATUCTUYECKUI MOAXO/ Ul OMMCAHMS TIOBEACHUS COBOKYITHOCTH OOJBILIOr0 YUCIIa YaCTHIL, BKIIFOUAIOLIUI BBEICHUE
MHUKPOCKOITMYECKNUX U MAKPOCKOIIMYECKUX ITIapaMeTPOB;

— OMMUCHIBATH: IEMOHCTPAIIIOHHBIE SKCIIEPUMEHTBHI, TO3BOJISIOIINE YCTAHOBHUTD JJIS ra3a B3aUMOCBSI3b MKy €ro JaBlIeHHEM, 00bEMOM, MacCoi 1
TEMIIEPATypPOU; IKCIIEPUMEHT 110 U3MEPEHUIO

YIIENbHOW TEIIOEMKOCTH BEUIECTBA; OMBITHI, WLTIOCTPUPYIOIINE H3MEHEHHE BHYTPEHHEW SHEpruu Tesa MPH COBEPIICHUH pPadOTHI;

— OOBSICHATB: Ta30BbIe 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH CTPOCHHS BEIIECTBA, OCOOEHHOCTh TEMIIEpPAaTyphl Kak MapaMeTpa
COCTOSIHUSI CUCTEMBI, IPUHLIUII IENCTBUS

TEIUIOBBIX IBUTATEIIEH;

— JleN1aTh BBIBOJ O TOM, YTO SIBJI€HHE AU(PPY3UHN SABISETCS HEOOPATUMBIM IPOLECCOM;

— MPUMEHSATh NOJYYEHHbIE 3HAaHUS K OOBSCHEHHIO SBJICHUH, HAOIIOAAEMBIX B MPUPOAE U OBITY.

4.91eKTPpOAUHAMHUKA.



IIpenMeTHbIe pe3yabTaTbhl 0CBOEHUSI TeMbl MO3BOJISIOT:

— JdaBaTb ONPCACICHUS MHOHSITUHA: TOYSUHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, SJCKTpUu3alnusa TCII, SJICKTPUUCCKH H3O0JIMPOBAHHAA CHUCTEMaA TCII,
QJICKTPHUUCCKOC I10JIC, IMHUH HAIIPSXKCHHOCTHU 3JICKTPOCTATUYCCKOI'O I10JI, CBO6OI[HBIC H CBA3AHHBIC 3apsiabl, DKBUIIOTCHIAJIbHAA ITIOBEPXHOCTD ,
KOHACHCATOP, MPOBOAHUKHU, AUDJICKTPUKH, IMOJYIIPOBOAHUKH, IOJIApHU3alUd JUIJICKTPUKA, SHCKTpI/I‘IeCKI/Iﬁ TOK, UICTOYHUK TOKa, CTOPOHHUC CHJIbI,
CBEPXIPOBOMMOCTbD, JABIPKA, MOCIE0BATEIHHOE U MapaJLIIbHOE COSAMHEHHUS TPOBOIHUKOB, JIEKTPOIUTHI, JIEKTPOIUTHYECKAS TUCCOLMALINS,
CTEIEeHb JMCCOIMALINH, JIEKTPOJIN3, MOHU3AIUS, TIIIa3Ma, CAMOCTOATEIbHBIN U HECAMOCTOSTEIIbHBIN pas3-

psiibl, COOCTBEHHAsI U MPUMECHasl MPOBOAMMOCTb, JOHOPHBIE U AKLENTOPHbIE NMPUMECH, P—N-TIepexol, 3alMUparolluil CIoH, BBIIPSIMIICHHUE
NIEPEMEHHOT 0 TOKa, TPAH3UCTOD;

— JlaBaThb OIPCACIICHUA (I)I/I3I/ILICCKI/IX BCINYUH: BJICKTpI/I‘IeCKI/Iﬁ 3apdaa, HANMPSKEHHOCTL JJICKTPOCTATUYCCKOI'O I10JIA, MOTCHIIUAII
AJIEKTPOCTATHYECKOTO OIS, PA3HOCTh MOTEHIIMAJIOB, OTHOCUTENbHAS IUIJICKTPUYEeCKasi MPOHUIIAEMOCTh CPEJIbI, TOBEPXHOCTHAS TUNIOTHOCTh CPEIbl,
3JIEKTPOEMKOCTh YEAMHEHHOI'0 MPOBOJHUKA, 3JIIEKTPOEMKOCTh KOHIeHcaTopa, cuia Toka, 3 /C,

COIIPOTUBJICHUC ITPOBOJHHUKA, MOIIHOCTL JJICKTPUYCCKOI'0 TOKA, SHCPIUsA MOHHU3AlWU;

— OOBSICHATH: 3aBUCHMOCTE QJICKTPOCMKOCTHU IIJIOCKOI'O KOHACHCATOpPa OT IUIOMIaJid IJIaCTUH U PACCTOAHUA MEXKAY HUMH, YCJIOBHUA CYIIECTBOBAHUA
9IEKTPUYECKOT O TOKa;

— (GopmMynupoOBaTh: 3aKOH COXPAHECHUS IEKTPUUECKOT0 3apsaa 1 3akoH KynoHa, rpaHHIIBI UX TPUMEHUMOCTH;

— ONUCBIBATH: JEMOHCTPAIIUOHHBIC SKCIICPUMEHTBI 110 BJICKTPpHU3AlUU TCJI U 00BIACHITH UX PE3YIbTaThl; OKCICPUMEHT IO U3MCPCHHUIO
3JEKTPOEMKOCTH KOHJICHCATOPA; SIBJICHUE IJIEKTPO-

CTAaTHYECKON MHAYKIMU; TEMOHCTPAIIMOHHBIA ONBIT Ha MOCIEJ0BATEIbHOE U MapajuIeIbHOE COSAMHEHNUS TPOBOHUKOB; TEIIJIOBOE JIeHCTBUE
AJIEKTPUYECKOTO TOKA, Mepeady MOIIHOCTH OT MCTOYHHMKA K IOTPEOUTENI0; CAaMOCTOSTEIbHO MPOBEACHHBIM KCIIEPUMEHT 110 U3MEPEHHIO CHIIBI
TOKa M HANPSDKEHUS C TOMOIIBIO aMIIEpMETPa U BOIBTMETPA;

— WCTONB30BaTh 3aKOHBI OMa JJIs1 OHOPOJHOTO MPOBOIHUKA M 3aMKHYTOM wLenu, 3akoH Jlxoyns—IJleHna ams pacyera 3JIEeKTPUYECKUX LIEHeH;
— MPHUMEHATH MOJTy4YeHHBIC 3HAHUS Ul 0e30MacHOTO MCIOJIb30BaHMUS OBITOBBIX NMPHOOPOB M TEXHMYECKHX YCTPOWCTB — CBETOKOINHPOBAIHHOMN
MaIlIuHbI, O0BSCHEHUS HEU3BECTHBIX PaHEe

AJIEKTPUYECKUX SBIICHUH, PEHICHUS MPAKTUYECKUX 3a7ad.

IlpeaverTnele pe3vapTATEI 00yieHud Qu3NKe B cpeANeii IIKoIIe,
11 xkiaace
BpinyckHuk Ha 0a30BOM YPpOBHE HAYYHTCSH:
HCITIOJIB30BAaTh AJId OIMMCAHUA XapaKTepa HpOTGKaHI/IH (1)I/ISI/IIIGCKI/IX HpOLIGCCOB (bPISI/I‘{eCKI/IC BCINYUHEBI U ,Z[eMOHCTpI/II)OBaTL B3aUMOCBA3b Me>1<z(y
HUMU,
HCIOJb30BaTh AJIA OIMCaHUA XapaKTepa HpOTCKaHI/ISI (bPISI/IIIGCKI/IX HpOLIeCCOB (bPISI/I‘{eCKI/Ie 3daKOHBI C y‘-ICTOM FpaHI/ILI nux HpI/IMeHI/IMOCTI/I;



pemiaTh KadeCTBEHHbIE 3ajaud (B TOM YHUCIE U MEXIPEIMETHOIO0 XapakTepa): HCHONb3ys MOJAeNnu, (U3UYECKUE BEIUYUHBI M 3aKOHHBI,
BBICTPAMBATh JOTHUYECKH BEPHYIO LIENIOUKY 00BSICHEHHUS (0Ka3aTeabCcTBa) NPEIOKEHHOr0 B 3aja4e Ipolecca (IBJICHU);

pemaTh pacueTHbIE 3aJladd C SIBHO 3aJlaHHOW (pU3MuecKol MOJeNblo: Ha OCHOBE aHalu3a YCIOBHUS 3aJaud BBIJIEIATh (PU3UUYECKYIO MOJEIb,
HaxoJIuTh (pU3MUYECKHe BEJIMYMHBI U 3aKOHBI, HEOOXOAMMBIE U JOCTATOYHBIE JUJIS €€ PEelIEHHUs, NPOBOAUTH PacyeThl U MPOBEPSATh MOJIYUCHHBIN
pe3ynbTar;

YUUTBHIBaTh IPAHUIBI IPUMEHEHUS W3YYEHHBIX (U3MUECKHX MOJENeH MpU pelieHUH (U3UYECKUX U MEXKIIPEIMETHBIX 3alad;

UCIIO0JIb30BaTh MH(GOPMALMI0 U NPUMEHSATh 3HAHUS O NMPUHLIMMIAX pabOThl U OCHOBHBIX XapaKTEPUCTHUKAX H3yUYEHHBIX MAIIUH, PUOOPOB U
JIPYTUX TEXHUYECKUX YCTPOWUCTB JJIsl pEIICHUs NPAaKTUYECKUX, YIeOHO-NCCIe0BATENbCKUX U MPOEKTHBIX 3a/1a4;

HCIIOJIb30BaTh 3HAHUA O (PU3MUECKUX OO0BEKTAaX M IMPOIeccax B IMOBCEAHEBHOM KHU3HMU A oOecredeHus: 0€30MacHOCTU NMpU OOpAIIEHHUH C
npudopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMU, JUJISI COXPAHEHMS 3/10pOBbS M COOIIOIEHH I HOPM 3KOJIOTMUECKOr 0 MOBEJIEHUs B OKpYyXalolel cpene,
JUISl IPUHATHS PELICHUH B TOBCEHEBHON )KU3HH.

BepinmyckHUK HAa 0a30BOM YPOBHE MOJIYYHMT BO3MOMKHOCTH HAYYHMThCH:

XapaKTepHU30BaTh II100aTbHBIE MPOOIEMBI, CTOSIIINE TIEPE YEIOBEUECTBOM: SJHEPTreTUIECKNE, CHIPHEBbIC, YKOJOTMYECKUE, — U POJIb (PU3UKHU B
pelIeHuH YTUX mpolIeM;

pemaTh IpaKTUKO-OpUEHTUPOBAHHBIE KAUECTBEHHBIE M pacueTHbIe (U3NUYECKUE 3a/1a4u ¢ BHIOOPOM (hU3NUECKON MOJENHN, HUCIIOIb3Ysl HECKOJIBKO
¢u3MYEeCKUX 3aKOHOB WU (HOPMYJI, CBSA3BIBAIOIINX N3BECTHBIE (PU3NUECKHE BEIMYNHBI, B KOHTEKCTE MEXKIIPEIMETHBIX CBS3EH;

OOBSICHATH NMPUHLUIBI PAOOTHl U XapaKTEPUCTHUKH H3Yy4EHHBIX MAlMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;

OOBSCHATH YCIOBUS NPUMEHEHMs (U3MUECKUX MOJeNel NpH peleHuu (QU3MYecKUX 3ajad, HaXOIUTh aJeKBaTHYIO IIPEUIOKEHHOW 3ajaue
busnueckyo MozeNnb, pa3peiiars IpodieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK ¥ IPU IIOMOILU METOI0B OLICHKH.

1.2nekTpoauHamMuka (MPoAOJIKEHHUE).

IIpeameTHble pe3yJbTaTbl OCBOEHHS] TeMbl MO3BOJISIIOT:

—MAarHuTHOE B3aMMOJIEHCTBHE, IMHUM MAarHUTHON MHAYKIHH, OJHOPOAHOE MarHUTHOE I10JIe, COOCTBEHHAsI MHIYKIIUS, DJICKTPOMAarHUTHAs
WHIYKIUSA, THAYKIIMOHHBIA TOK, CAMOMHYKIIMS, MATHUTORJIEKTPUYECKass HHAYKIIUS, TOKH 3aMbIKaHUSI U pa3MbIKaHUs, TpaHCHOPMATOp;
KoJebaTenbHbI KOHTYD, PE30HAHC B KOJIeOaTeIbHOM KOHTYpE, 3JIEKTPOMarHuTHas BOJHA, OeTyIas rapMOHUYECcKa sl AJIeKTPOMAarHUTHAsI BOJIHA,
TUTOCKOMOJISIPU30BaHHAs (MITH JTMHEHHO-TIOISIPU30BAHHAs ) SJIEKTPOMArHUTHAsL BOJIHA, TUIOCKOCTb MOJISIPU3ALIUHN dJIEKTPOMAarHUTHON BOJHBI, (POHT
BOJIHBI, JIy4, PaJMOCBSI3b, MOAYJSIMUS U JEMOIYJISAIMS CUTHANA, BTOPUYHBIE SJICKTPOMArHUTHBIE BOJHBI, MOHOXPOMATHYECKasi BOJIHA, KOT€PEHTHBIC
BOJIHBI U UICTOYHHKH, BpEMS U JIJIMHA KOTEPEHTHOCTH, IPOCBETICHUE ONTHKY;

— J1aBaTh onpeaeneHus (HU3NYECKUX BEIUYMH:

BEKTOP MAarHUTHOW WHIYKLWW, MAarHUTHBIA NOTOK, cuia Amrmepa, cuia JlopeHna, HHIyKTUBHOCTh KOHTYPa, MarHUTHAsl MMPOHHUIIAEMOCTh CPEIIbL,
K03 pumeHT TpaHchopMaIiu, IITMHA BOJIHBI, TOTOK YHEPTUH U TUIOTHOCTH OTOKA YHEPTUHU IJIEKTPOMATHUTHON BOJHBI, UHTEHCUBHOCTD
AJIEKTPOMArHUTHOW BOJIHBI;



— OOBSICHATB: 3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOI'0 KOHJIEHCAaTopa OT IUIOMIAAN IUTACTHH U PACCTOSTHUS MEX/y HUMHU, YCIIOBHS CYILIECTBOBAHMUS
JIEKTPUYECKOTO TOKA, NMPHHLMIIBI Iepefadyd 3JEKTPOIHEPruH Ha OOJbIINME PAcCTOSHUS, 3aBUCUMOCTb MHTEHCUBHOCTH 3JIEKTPOMArHUTHOM BOJIHBI
OT pacCTOSIHUA 10 UCTOYHMKA U3IyYECHHS U €r0 YaCTOThl, KAYECTBEHHO ABJICHUS OTPAXKEHUS U MIPEIOMIICHUS CBETOBBIX BOJIH, SIBIEHUE IIOJHOI O
BHYTPEHHETO OTPAKECHMUS;

— (popMynIHpOBaTh: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsiaa U 3akoH KyioHa, rpaHUIIbI UX IPUMEHUMOCTH; IpaBUiIo OypaBunKa, IPUHIUII
CyINepIO3UIIMY MarHUTHBIX MOJIEH, IPAaBUIIO JIEBOM pyKH, 3aKOH AMmrepa, 3akoH Papajest (37€KTpOMarHuTHOM MHAYKIMY), TpaBuiio JleHna,
npuHnun ['tolirenca, 3aK0H OTpa)XXE€HUs, 3aKOH NIPEIOMIICHHUS;

— ONMUCHIBATh: (PyHAAMEHTaJIbHbIE (U3NYECKUE OMBITHI JpcTeaa U Amiepa, JEeMOHCTPALMOHHbIe onbIThl Dapajest ¢ KaTyIIKaMu U TOCTOSIHHBIM
MarHUTOM, SIBJICHHE DJIEKTPOMAarHUTHON MHAYKIUH; MEXAHU3M JAaBJICHHUS JIEKTPOMAarHUTHOW BOJIHBI;

— NPUBOAUTH IPUMEPBI UCIIOIB30BAHMS SIBJICHUS YJIEKTPOMAarHUTHOM MHIYKIIUM B COBPEMEHHOM TEXHHKE: IETEKTOPE MeTalljla B a3pOIopTy, B

moes/ie Ha MarHUTHOU noxayuike, 6piToBeIXx CBU-nieuax, 3anucu 1 BOCIpOU3BeACHUN HH(OpMAIUH, B TeHEpAaTOpax NEPEeMEHHOT O TOKA;

— HU3y4aTh JBMKEHUE 3aPsIKEHHBIX YacTUL] B MarHUTHOM IIOJIE;

— HUCCJIEJ0BaTh: IEKTPOIU3 C MOMOIIbI0 3akoHOB Dapajes, MeXxaHU3M 00pa30BaHUS U CTPYKTYpPY paJMallMOHHBIX MOSCOB 3€MIIH, NPOTHO3UPOBATH
Y QHAJIU3UPOBATH UX BJIMSHUE HA )KU3HEIEITEIbHOCTh B 36MHBIX YCIIOBUSX;

— KJIacCU(UIMPOBATH JAMANA30HBI YaCTOT CHEKTPA 3JIEKTPOMArHUTHBIX BOJIH;

— JIeTaTh BBIBOJBI O PACHOJIOKEHNU AU(PPAKIIMOHHBIX MHUHUMYMOB Ha 3KpaHE 32 OCBEIICHHOH INENbIO;

— IPUMEHATH MOJIy4eHHbIE 3HAHUA Ul 0€30MaCHOr0 MCIOJIb30BAaHUs OBITOBBIX MPHOOPOB U TEXHUYECKHX YCTPOHCTB — CBETOKOINHPOBAIBLHOMN
MalIUHbI, OObSICHEHUS HEU3BECTHBIX paHee 3JIEKTPUUECKUX SBICHUM, pelIeHHs NPAaKTUIECKUX 3a4ad.

2.0OcCHOBBI CrIEIMAIBLHON TEOPUH OTHOCUTEJIBHOCTH

IIpenMeTHbIe pe3ybTAThI OCBOEHHSI TeMbl MO3BOJISIOT:

— JaBaTh ONpejeseHus MoHATHi: paguyc LlIBapummipaa, TOPU30HT COOBITHH, SHEPTHs MOKOS Tena;

— (hopMyIUPOBATH MMOCTYJIATHI CIIEIHATHHON TEOPUU OTHOCUTEIBHOCTH U CIIECTBHS U3 HUX;

— ONUCHIBATh NMPUHIMIHUAIBHYIO CXEMY omblTa MaitkenscoHa—Mopnu;

— JIeTaTh BBIBOJ], YTO CKOPOCTh CBETa — MAaKCHMAJIbHO BO3MOXKHASI CKOPOCTh PAaCHpOCTpaHEHHs JI000r0 B3aMMOJEHCTBHS,
— OLICHMBAaTbh KPUTHUYECKUH PATUYC YEPHOW ABIPHI, JHEPIHIO MOKOS YacCTHII;

— OOBSICHATH YCIIOBHSI, IIPH KOTOPBIX MPOUCXOTUT AaHHUTHIISALUSA M POXKICHHE Maphl YacTHUII.

3.KBanToBas ¢uzuka. ®usnka aroma

U ATOMHOIO0 /1pa

[IpenmeTHbIE pe3ysbTaThl OCBOECHUS TEMbI MO3BOJISIOT:

— JIaBaTh OIpeeNIeHHs! MOHATHI: POoTOdIPPEeKT, paboTa BbIX0Aa, (OTOIIEKTPOHBI, POTOTOK, KOPITYCKYISIPHO-BOITHOBOW JAyalln3M, SHEPTreTHYECKUIA
YPOBEHb, TUHENYATBI CIEKTP, CHOHTAHHOE U MHAYLIMPOBAHHOE U3JyYeHUE, Ja3ep, UHBEPCHAs HACEIIEHHOCTh YHEPIeTUYECKOT 0 YPOBHS,



MeTacTaOMJIbHOE COCTOSIHME, MPOTOHHO-HEHUTPOHHAS MOJENb SApa, U30TOMNbI, PaJMOAKTUBHOCTb, alb(a- U OeTa-pacmal, ramMma-usiydeHue,
HNCKYCCTBCHHAA PaaOaKTUBHOCTD, TGpMOSII[CprIﬁ CHUHTEC3, DJICMCHTAPHBIC YaCTUIIBI, q)YHI[aMeHTaHBHLIC YaCTHUIbl, aHTHUYaCTHUIla, aHHUTHJIAIIHA,
JENITOHHBIN 3apsi/l, IEPEHOCYUK B3aUMOJICHCTBUsI, OapHOHHBIN 3apsii;

— J1aBaTb ONPECACIICHUSL (1)I/I3I/ILICCKI/IX BCJIMYUH: YACIbHAA SHECPIU CBA3U, IICPUOJ ITOJypacnad, aKTUBHOCTb paJMOAKTHUBHOI'O BEIICCTBA,
SHEPreTUYECKUN BBIXOJ SACPHOM peakuuu, KodQUIMEHT pa3sMHOXKEHHs] HEUTPOHOB, KpUTHYECKas macca, J03a IMOTJIOMIEHHOI0 H3ITY4YCHHUS,
— Ha3bIBaTh OCHOBHBIE MOJIOKEHHUSI BOJIHOBOM TEOPHUU CBETA, KBAHTOBOM runoTe3nl [lnanka, Teopun aTroma BOJ0OpOAa;

— ¢opmymnupoBath: 3akoHbl (poTodddexra, mocTynarsl bopa, 3akoH coxpaHeHHs OAPHOHHOTO 3apsa;

— OIIEHUBATh JUIMHY BOJIHBI J1e Bpoilis, COOTBETCTBYIOIIYIO IBUKEHUIO 3JIEKTPOHA, KWHETHYECKYIO SHEPTHIO 3JIeKTpoHa NpH portodddexre, 1unHy
BOJIHBI CBETA, HCITYCKAaEMOT'0 aTOMOM BOJI0-

pona;

— ONKCHIBATh NMPHUHIMIIHAIBHYIO CXeMy ombITa Pe3epdopaa, mpeayioKuBIIEro MIaHETAPHYI0 MOJIENb aTOMa;

— O0OBSACHATH NPUHLIMII JEHCTBHUS J1a3epa, sIZICPHOr0 peakTopa;

— CpaBHUBAThH M3IYYCHHE Jia3epa C M3ITYYCHHEM JIPYTUX HCTOUYHHUKOB CBETA;

— OOBSACHATH CIOCOOBI 00ecTeueHus: 6e30MacHOCTH SIACPHBIX peakTopoB u ADC;

— MPOrHO3UPOBATH KOHTPOJIHUPYEMBII €CTECTBEHHBIN PAHallMOHHBIN (DOH, a TAKKE PAMOHAIBHOE IPUPOAONOIb30BAaHIE ITPU BHEAPCHUN
ynpasisiemoro TepmosaepHoro cunresa (YTC);

— KJIacCU(UIMPOBATH 3JIEMEHTAPHBIC YACTHIIBI, MOIPA3/IeNss UX Ha JICITOHBI M aJpOHBHI;

— OINHKCBIBATh CTPYKTYPY AJPOHOB, IIBET U apOMAaT KBApPKOB;

— NPUBOANUTH IPUMEPHI ME30HOB, THIIEPOHOB, TTTIOOHOB.

4.9poonust BeesienHoit

IIpeameTHble pe3yjbTaTbl OCBOEHHS] TeMbl MO3BOJISIIOT:

— J1aBaTh OINpEeJeNICHHUs] MOHATHI: aCTPOHOMHUYECKHE CTPYKTYpBI, IUIAHETHAsI CUCTEMa, 3BE3/1a, 3BE3THOE CKOIUICHUE, TaJlaKTHUKH, CKOIUICHHE U
CBEpPXCKOTUICHUE TAJIAKTUK, Beenennas, 0emnblii Kapyiik, HeUTpOHHAsI 3Be3/1a, YepHasl IbIpa, KpUTHYECKas TUIOTHOCTh BeeneHHow;

— MHTEPIPETUPOBATH PE3yJbTaThl HAOMIOAeHNN Xa00ma 0 pa3beraHuu rajJakTHK;

— KJIacCU(UIIUPOBATh OCHOBHBIC TIEPUOBI 3BONIONMK BceeneHHo# mocie bombimoro B3pbiBa;

— MPEJCTaBJIATh TOCIEA0BAaTEILHOCTh 00pa30BaHUsl MEPBHUYHOIO BelIecTBa BO BcerneHHOM;

— OOBSICHATH TPOLIECC HBOIIOIHMH 3Be3], 00pa3oBaHus U 3BOMIONMU CONHEYHOW CHCTEMBI;

— ¢ moMoibio Mmoaenu Ppuamana NpeacTaBiIsATh BO3MOXKHBIE CIIeHApUH YBONTIONNH Beenennol B Oyaymem.



KasengapHo-TeMaTH4ecKoe IJIAHUPOBAHME MO (PU3MKe

10 knacc
Ne Ne HaumeHoBaHue pa3iesioB, TeM Yacer | [lnan. dDakr. Bua nesitenbHocTH o0y4yaromuxcsa | BocnmrarenbHbId
n/m | ypo y4.Bpe | marta aarTa KOMIIOHEHT
Ka MeHH NpoBeae | MpoBene
HUSA HUSA
1 Beenenne. dusuka U eCTeCTBEHHO- 1
HAY4YHBI MeTO] MO3HAHUSA
NPUPOALI
1.1 DuU3uKA U eCTECTBEHHO-HAYYHbII 1
MeTO/I NO3HAHUS MPHPOALI
1 WNuctpykrax no Th OOBICHATH Ha KOHKPETHBIX BOCIIUTAHUE YBAXKUTEIBHOIO

®u3uKa U €CTECTBEHHO-HAYUHBIN
METOJI TO3HAHUS IPUPOIBI

npuMepax pojib U MecTo (GU3UKH B
bopMUPOBAHNHU COBPEMEHHOM
HAay4YHOW KapTUHBI MHpa, B pa3BUTUU
COBPEMEHHBIX TEXHUKH U
TEXHOJIOTHH, B MPAKTUYECKON
NesITEIILHOCTH JTIONCH.

JleMoHCTpUpOBaTh Ha MpUMEpax
B3aUMOCBSI3b MEXAY PU3NKOU U
JPYTUMHU €CTECTBEHHBIMU HayKaMH.

BOCHpOI/I3BOI[I/ITB CXEMY HAY4YHOIo
MMO3HaHu:A, IMPUBOOAUTH MPUMCPDBI et
HNCIIOJIb30BaHM .

JlaBaTp onpeneneHne NOHATUN U

OTHOIICHUS K YYEHBIM U HX
OTKPBITUSIM; YYBCTBA TOPJIOCTH
3a QU3MIECKYIO HAYKy




pacro3HaBaTh UX: MOJENb, HayyHas
runoresa, Gpusnyeckas BeIUIHHA,
¢busnyeckoe sABJICHUE, HAYUHBIN
dakT, pu3ndecKuil 3aK0H,
dusndeckas Teopusl, IPUHLIUII

COOTBCTCTBUA.

OOOCHOBBIBATh HEOOXOAUMOCTH
HCIIOJb30BaHUS MOACICH AJIs
onucaHusi GU3MUECKUX SIBICHUN U
npoueccos. IIpuBoauTs npumepsl
KOHKPETHBIX SBJICHHM, ITPOIECCOB U

MoJelen U1 UX OIMMCaHusd.

[TpuBOIMTH IPUMEPHI PUIUIECKUX
BEJIMYHH.

dopmynrpoBaTh GPU3NIECKHE
3aKOHBI. Y Ka3bIBaTh I'PaHUIIBI
NPUMEHUMOCTH (PH3UIECKIX
3aKOHOB.

[IpuBOAUTHE IPUMEPHI
UCTIONIb30BaHUS (PU3MUECKUX 3HAHUM
B JKUBOIMUCHU, apXUTEKTYPE,
J€KOPAaTUBHO-TIPUKIATHOM
UCKYCCTB€, My3bIKE, COPTE.

Oco3HaBaTh HOCHHOCTb HAYYHOI'O
MMO3HAHWA MUPpa OJId 4CJIOBCYCCTBA B
OCJIOM M JJId KaXKA0ro 4€JI0OB€Ka B




OTIEJIBHOCTH, BaXXHOCTD OBJIAZICHUS
METOJOM Hay4yHOI'O IIO3HAHUSA IS
JOCTH)KEHMs ycliexa B JII0OOM BHJIE
IIPAKTUYECKOU IEATEIbHOCTH.
['oToBUTH Npe3eHTaLNU U
COOOIIEHUS 10 U3YYEHHBIM TeMaM

(BOSMO)KHBIC TEMbI MMPEACTABJICHBI B

yueOHHUKe)
2. Mexanunka 28
2.1 KunneMaTnka TOYKH U TBEpPAOIo 8
Tesa
2.1.1 Buapl MexaHnueckoro JBUXKEHUS U JaBatp omnpeneneHue TOHSATHMA: bopmupoBanue y

CITOCOOBI €r0 ONMUCAHUS.

MEXaHHUYCCKOEC IBUKXCHUC,
HOCTyrIaTeJ'II:HOG JABHUKCHHUC,
paBHOMEPHOE JBUKECHUE,
HEpaBHOMEPHOE JIBUKEHUE,
PaBHOYCKOPEHHOE
nBmxkennePaciro3HaBaTs B
KOHKPETHBIX CUTYaIUsIX, HAOII01aTh
SIBIICHUS. MEXaHHYEeCKOE JIBIDKCHUE,
MOCTyNaTelbHOE IBUKEHUE,
paBHOMEpPHOE JIBUIKECHUE,
HEepaBHOMEPHOE JBUKEHHUE, paBHO-
YCKOPEHHOE JIBMIKEHUE, IBUKEHHUE C
YCKOpPEHHEM CBOOOIHOT'O TaJCHUS,
JIBUYKEHH E TI0 OKPYKHOCTH C
MOCTOSIHHOM CKOPOCTHIO.

BOCHpOI/ISBOI[I/ITb SABJICHHA

oOyJarommxcs oomiei
KYJIBTYPbl © HAY9HOTO
MHUpPOBO33pEHHUS, Ha
WCIIOJIb30BaHKE MOJYYEHHBIX
3HAHWHN U YMEHUU B
MOBCEIHEBHOM XKU3HHU.




MEXaHWUYeCKOe JBMIKCHUE,
paBHOMEpPHOE JBUKCHUE,
HEpaBHOMEPHOE JIBUIKCHUE,
PaBHOYCKOpEHHOE JBHKEHUE,
JBIKEHUE C YCKOPEHUEM
CBOOOJHOrO IAaJCHUS, NBHKCHUE II0
OKPY>KHOCTHU C TTOCTOSIHHOM

CKOPOCTBIO JIA KOHKPETHBIX TCII.

3ajaBaTh cUCTEMY OTCUETA A
onuvcaHus ABUXCHUA KOHKPETHOI'O

TCIIa.

Pacnio3HaBaTh cuTyanuu, B KOTOPBIX
TEJI0 MO’KHO CUUTATh MaTEPHAIIEHON
TOYKOW. ONHUCHIBATh TPACKTOPHH
JABHUKEHUS TE€Jl, BOCIIPOU3BOIUTD
JABH)KEHUE U IIPUBOJAUTH IIPU MEPBI
TeJl, UMEIOIUX 3a1aHH YO
TPAaeKTOPHIO IBUKeHUsA. Onpenensarsb
B KOHKPETHBIX CUTYalUAX 3HAYCHUS
CKaJISIPHBIX (PU3NYECKUX BEITUUHH:
MOMEHTa BPEMEHH, IIPOMEKYTKA
BPEMEHH, KOOPJAUHATHI, IIYTH,
CpeAHel CKOPOCTH.

HaXOI[I/ITb MOAyYJIb U IPOCKIINU
BCKTOPHBIX BCJIIMYHH, BBIIIOJIHATD
HeﬁCTBHH YMHOXCHHA HA YUCIIO,
CJIOKCHU S, BBIYUTAHUS BEKTOPHBIX




BCJIIMYHH.

CKJ'IaIII)IBaTb 1 BBIYUTATb BEKTOPbI

nepeMeIeHU U CKOPOCTEM.

'Bolienars ycToi4MBbIE
HIOBTOPSIIOIINECS CBS3H MEXKIY
BEIMYMHAMH, OMHCHIBAIOIIIMHU
'MexaHn4ecKoe JBUKECHUE.
Hcnonp30BaTh pa3indHbIe
3JIEKTPOHHBIE PECYPCHI JUIs
MOCTPOEHUS SKCTIEPUMEHTAIBHBIX
rpaduKoB U UX 00pabOTKH.
VYcranaBnuBaTh GU3MYECKUN CMBICIT
K03 punreHTon
IPONOPIMOHAIBHOCTH B
BBISIBIICHHBIX CBS35X, B pe3yJIbTaTe
HOJy4yaTh HOBbIE (PU3HUECKUE
BeIMUnHbL. PaboTaTh B nape, rpymnme
IIPY BBIIOJIHEHUN
UCCIIEN0BATEIbCKUX 3aJaHUM.
OueHnBaTh PeAIbHOCTD 3HAYECHUI
HOJIYYCHHBIX (PU3NYECKUX BEIUYHUH.
Ctpouth rpaduk 3aBUCUMOCTH
KOOpPIMHAThI MaTePHAIbHON TOUKU
OT BPEMEHH JABUKECHUS.

Onpenendars 1no rpaguky
3aBUCHUMOCTH TPOEKLUUU YCKOPEHUs
OT BPEMEHHU XapaKTep




MECXaHHYCCKOI'O ABUKCHUA, H3MCHEC-
HHE MPOEKLIHUHU CKOPOCTH 3a
onpenesIEHHBIA TPOMEKYTOK
BPEMEHH U Iepuojaa oOpalieHus B
KOHKPETHBIX CHUTYyallUAIX. Paznuuare
IIyTh " MNEPEMCUICHNUEC, MITHOBCHHYIO
U CPEAHIOK CKOPOCTH.

2.1.2 Tpaexropus. [lyrs. [lepemerenue. Hatb onpenesieHus TOHSITUM: dbopmupoBanue y
PaBHOMepHOE NPAMOIMHEHHOE cucTtema oTcuéra, MaTepuagbHas oOyJarommxcs oomiei
ABHKCHUC M CTO OIIMCAHUC. TOUYKA, TPAEKTOPHS, MyTh, KYJBTYPBI U HAYIHOTO
nepeMeInieHne, KOopIuHaTa, MHUPOBO33pEHHS, Ha
MIPOMEKYTOK BPEMEHH, CKOPOCTh MCIIOTb30BaHME TIOTYYCHHBIX
PaBHOMEPHOTO JBUKEHUS. 3HAHWHI U YMEHUU B
Omnpenenars mo rpaguky MOBCETHEBHOM KU3HH.
3aBUCUMOCTH KOOPJHUHATHI OT
BPEMEHU XapaKTep MEXaHHYECKOTO
JBIDKEHUS, HAYaIbHYI0 KOOPAUHATY,
KOOPJIMHATY B YKa3aHHBI MOMEHT
BpPEMEHH, U3MEHEHUE KOOPIUHATHI 3a
HEKOTOPBIN MPOMEKYTOK BPEMEHH,
MPOEKIUIO CKOPOCTH (ISt
PaBHOMEPHOTO IPSIMOJIMHEHHOT O
JIBUKCHUS ).
2.1.3 Cnosxenue ckopocTeil. MrHOBEHHAs U JaTb onpeneneHre NOHATHH: dbopmupoBanue y

CpeAHsIA CKOPOCTH. Y CKOPEHHUE.

CpeaHsiasd CKOPOCTb, MI'HOBCHHAA

00yUaruxcs oomen




CKOPOCTh, YCKOpPEHHUE.
N3mepsTh 3HaYCHUS TIEPEMEIIICHHSI,
MyTH, KOOPJUHATHI, BpEMEHH
JBUKEHHUSI, MTHOBEHHOM CKOPOCTH,
CpeaHel CKOPOCTH, YCKOPEHUs,

BPCMCHU ABUIKCHUS.

KYyJIbTYPbl U HAY4YHOT' O
MUPOBO33pEHHUS, Ha
UCIOJIb30BAHKE ITOJIYYEHHBIX
3HAaHUW U YMEHUU B

HOBCEIHEBHOMN KU3HU.

2.1.4 JIBM>KEHUE C TOCTOSTHHBIM Omnpenendars 1no rpaguky
yckopenueM. Jlaboparopuas pabora 3aBUCUMOCTH MMPOEKIIMU CKOPOCTH OT
Ne 1 «M3yuenne IBUKCHHS Tella, BPEMEHH XapaKTep MEXaHHYECKOTO
OpOIIEHHOT O TOPU30HTAIBHOY. .

JBUKCHHUS, TPOCKIIMIO HadaIbHOU
CKOPOCTH, TIPOCKIINIO YCKOPEHMUS,
U3MeHeHue KoopanHaThl. PaboraTs B
nape Mpy BBINOJTHEHUU
1a00opaTOpHBIX padboT H
MPaKTUYECKAX 3aJTaHH.

2.1.5 PaBHOMEpHOE ABIKEHHE TOUYKH 110 JlaTh onpeneneHus MOHATHMN: bopmupoBanue y
OKpy)kHOCTH. Knnemarnka JIBUKEHHE 10 OKPYKHOCTH C oOyJarommxcs oomie
abCONIOTHO TBEPOrO Tena. TIOCTOSIHHON CKOPOCTBIO, KYJIBTYPBI B HAYYHOTO

EHTPOCTPEMUTEILHOE YCKOPEHHE. MUPOBO33pEHUs, HA

Onpenenarts B KOHKPETHBIX UCIIOJIb30BAHHE TTOTYYCHHBIX

CUTYAaIUAX HANpPaBJICHUE, MOYJIb 3HAHUU U YMEHUH B

HEHTPOCTPEMUTEIILHOTO YCKOPEHHUS. MOBCE/IHEBHOM KHU3HHU.
2.1.6 JlabopaTtopnast pabora Ne 2 PabGorats B mape npu BbIIIOTHEHUH

«HSy‘-ICHI/IC JABHIKCHHA TCJIa I10

nabopaTopHbIX paboT U




OKPY>KHOCTH».
[ToaroroBka Kk KOHTPOJBHOHN padoTe

MPaKTUYECKUX 3aJaHUI.

2.1.7

Kontponbnas pabora Ne 1 mo Teme
«KunemaTuka TOYKU U TBEPAOIrO
Tesay

2.2

JakoHbl TMHAMUKH HpIoTOHA

22.1

OCHOBHOE YTBEPK/ICHHE MEXAHUKH.
SAsnenue nuepuuun. Cuna. Macca.
Ennnunna maccsl.

JlaBaTh onpeneneHue MOHITUM:
WHEPLHs, UHEPTHOCTb, Macca, CUIa,
PaBHOJEHUCTBYIOILAS CHJIIA,
MHEPIHAIbHA CUCTEMA OTCYETA,
HEMHEpIHalbHas CUCTEMa OTCUETA,
TCOLNCHTPUYCCKAd U
TeJINOLEHTPUUECKAsT CUCTEMBI
orcuéTa. Pacrosnasars, HaOII0ATh
SBJICHHE WHEPLUU.

[IpuBOOUTE IPUMEPEI €TO
IPOSIBJICHUS] B KOHKPETHBIX
CUTyaLHsIX.

Onpenenars paBHOICHCTBYIOIIYIO
cuny AByx u 6onee cui. OnpeaensiTh
PaBHOJEHCTBYIOIIYIO CHITY
JKCIepuMeHTanbHo. Ha XoquTh B
JOTIOJTHUTENBHOM IUTEepaType u
[Tepeuncnars BUABI B3aUMOJIEHCTBUS
TEeJ U BUJIBI CUJI B MEXaHHKE

— BOCIIMTAaHHC

YBAXUTCIbHOIO OTHOIICHUA K

y‘léHBIM H HUX  OTKPBLITHUAM,

YyBCTBA ropI0CTH
bu3nUecKyro HayKy.

3a

2.2.2

10

ITepsriit 3akoH HeroTOHA. BTOpoi

DopMyIHpOBaTh MEPBBINA, BTOPOI

— BOCIIMTaHUC




3akoH Hprorona. Ilpuniun
CyNEepHO3ULUH CUIL.

3akoHbl HbIOTOHA, yClIoBHS MX
MPUMEHUMOCTH.

BbIABIATE yCTOWYHUBEIE
MOBTOPSAIOLIUECS CBA3U MEXKAY
YCKOPEHHEM TeJla U IeHCTBYIoIen

Ha HETO CUJION.

YBaXKUTEIBHOTO OTHOIICHUS K
y4€HBIM U HUX OTKPBITHSIM;
4yBCTBA rOpAOCTH 3a
bu3nUecKyro HayKy.

2.2.3

11

Tperuit 3akon HproToHA.

VYcraHaBiauBaTh TPETUN 3aKOH

—— BOCIHUTaHUE
['eouenTpuueckas cucrema oTcuera. HbIOTOHA  KCIIEPUMEHTATBHO. YBAKHTETHHOrO OTHONICHHS K
[TpuHnmn orHOCHTENBEHOCTH [ anumes. TIpHMEHSTb TIepBbIii, BTOPOii 1 VUGHBIM M UX  OTKDHITHAM:
TpeTui 3akoHbl HrproTOHA pu qyBCTBA ropaoCTH 3a
pEIIEHUH pacyETHBIX U pu3nUecKyIo HayKy.
SKCIIEPUMEHTAIbHBIX 3a/1a4.
OOG0CHOBBIBaTh BO3MOXKHOCTh
IPUMEHEHUS BTOPOTO U TPETHETO
3ak0HOB HrroTOHA B
TE€OIEHTPUYECKON CUCTEME OTCUETA.
2.3 Cuiibl B MEXaHHKe
231 |12 Cuutbl B npupoge. Cuita TSKECTH U JlaBaTb onpeieneHre MOHITHI: cruiia bopmupoBanue y

CuJjia BCEMHUPHOI'O TATOTCHUA.

TSKECTH, CUJIA BCEMUPHOTO
TAroteHust. @opmMynupoBaTh 3aKOH
BCEMHUPHOI'O TATOTEHUS U YCIOBUS
ero npuMeHumMocTu. Haxonute B
JIOIIOJIHUTEIbHOU JIUTEpaType U
HNuTtepuere undopmanuio od
oTKpbITUU HbIOTOHOM 3aK0HA
BCEMHUPHOI'O TATOTEHHUS, a TAKKE

MH(OpPMAIUIO, TO3BOJISIONIYIO

oOygarommxcs oomiei
KYJIbTYpbl U HAy4HOT' O
MUPOBO33pEHHUS, Ha
HCIOJIb30BaHHUE MOJYYEHHBIX
3HAaHWUHI U YMEHUU B
MOBCEIHEBHOMN JKU3HU.




PACKPBITH JIOTUKY HAYYHOI'O
IMMO3HAaHMA ITPXU OTKPBITHH 3aKOHA

BCEMUPHOI'O TATOTCHHA.

ITprMeHATH 3aKOH BCEMUPHOI O
TATOTEHHUs IIPU PEILICHUU

KOHKPETHBIX 3aJadY.

Hwmets npeacraBieHne 00 NTHEPTHOM
Macce U rpaBUTALIMOHHON Macce:

Ha3bIBATb UX pa3JIniyuia U CXOJCTBO.

PaccunutwiBaTh CHITY TSIKECTH B
KOHKPETHBIX CUTYyaIusix. Beraucnsath
CUITY TSIKECTH M YCKOpPEHUE
CBOOOJIHOTO MaJIeHUs Ha IPYTUX
njaaHerax. BelUuCIATh yCKOpeHHne
CBOOOJHOTO MAJICHUs Ha Pa3InIHbIX
HIMpOTax.

2.3.2

13

Bec tena. HeBecomocTs. Pemenue
3a1ad4.

OnuceIBaTh U BOCIPOU3BOAUTH
COCTOSIHHE HEBECOMOCTH Tela.
Onpenenars neperpys3Ky Tena npu
pemenuu 3anad. Haxoauts B
JIOIIOJIHUTEIbHOU JIUTEepaType U
WuTepHere nHGOPMAIIUIO O BIHUSHUU
HEBECOMOCTH U MEPErpy3Ku Ha
opranusMm uyenoBeka. [['0ToBUTH
Mpe3eHTaluH U COOOIIEHUS O

bopmupoBanue y
oOyJaromuxcs o0mei
KYJIbTYPBI H HAYYHOT O
MHUPOBO33pPEHHUS, Ha
UCTIOJIb30BaHHE MOTYYEHHBIX
3HAaHWUHI U YMEHUU B
MOBCETHEBHOMN KU3HH.




MOBCACHUU TCII B YCIIOBUAX
HEBECOMOCTH, O MOIETAX YEI0BEKA B
KOCMOC, O JOCTH KEHHUIX HallIeh
CTpaHI)I B IIOATOTOBKE KOCMOHABTOB

K II0JIETaM B YCIIOBUSAX HEBECOMOCTH.

2.3.3

14

Hedopmanus u cuibl yopyrocTtu.
3akoH ['yka.

JlaGoparopnas pabora Ne 3
«M3MepeHne KEeCTKOCTH IPYKUHBD).

Pacnio3naBarb, BOCIIpOM3BOIUTD U
HaOII0/1aTh Pa3IUYHbBIC BUIBI
nedopmaruu ten. opmynupoBath
3aKkoH ['yka, rpaHuIBl €ro
OPUMEHUMOCTH. BbraucisaTs u
U3MEpATH CHIIy YIIPYT'OCTH,
XKECTKOCTH NIPYKHUHBI, KECTKOCTH

CHCTEMBI IIPYKHUH.

HccnenoBats 3aBUCIMOCTD CHIIBI
yOpyroctu ot nedopmanuu,
BBITOJTHATH S9KCIEPUMEHTAIBHYIO
MPOBEPKY 3aKkoHa ['yka.

N3mepsTh cuily ynpyrocTH, Bec
Tejna, yJUIMHEHHE TIPYKHHBI.
OmnpenensiTe ¢ IOMOIIBIO KOCBEHHBIX
U3MEPEHUN )KECTKOCTh MPYKUHBI,
KO UIIMEHT TPEHUS CKOJIbKCHUS.
Pabotare B mape mpu BBINOIHEHUH
NPaKTUYECKUX 3a/IaHUM.

—— BOCIIUTaHUE
YBAXXUTEIBHOTO OTHOIICHHS K
y4€HBIM U HUX  OTKPBITHUAM;
YyBCTBA rOpAOCTH 3a
bu3nUecKyro HayKy.

2.3.4

15

Cuuibl TpeHus.

JlabopaTtopHnas pabora Ne 4
«3mepenne ko3 duirenTa TpeHus
CKOJIbYKCHHS».

PaCHOSHaBaTL, BOCIIPOHU3BOAUTD,
Ha6J'IIO):[aTB SABJICHUA CYXOr'o TpCHUA
IIOKOA, CKOJIBXXCHHUA, KaYCHUA,
SABJICHUEC COIIPOTHUBJICHUA ITPU

(GopMUpOBaHKE Yy ydYALIHXCSI
(GHU3UUECKOrO MBIIIJICHUS U
HAYYHOTO0 MHPOBO33pEHUS,
dbopmupoBaHue




JABHUXKCHHUU TCJIAa B XKMJKOCTH HUJIN

rase.

N3mepsTh 1 n300paxkathb
rpau4ecKu CUJIbI TPEHHUS TOKOS,
CKOJIbXKECHUS, KaUEHHUsI, )KUIKOT'0
TPEHUS B KOHKPETHBIX CUTYaIHSIX.
Hcnons3oBathk hopMyny ais
BBIYMCIICHUS CUJIBI TPEHUS
CKOJIbXKEHUS IIPHU PELICHUHU 3a]au.
BbISBIATH SKCIIEPUMEHTAIBHO
BEJIMYNHBI, OT KOTOPBIX 3aBUCUT
cuiia TpeHHs CKonbxeHus. Paborarts
B I1ape MpH BHIIIOJHEHUH

MPaKTUYECKAX 3aJTaHH.

Pa3HOCTOPOHHE Pa3BUTON

JIMYHOCTH

2.35 |16 KonTtponsnas pabora Ne 2 mo Teme
«/lnHamuka. 3aKOHBI MEXaHUKH
Hrrorona. CHIlbl B MEXaHUKEY.
24 3aKoHBI COXPaHEHHsSI B MEXaHUKe
24.1 | 17 Hmnynbc MaTepuanbHON TOUKH. JlaBaTh onpeneseHue MOHSITHI: dbopmupoBanue y

3akon COXpaHCHU UMITYJIbCA.

HMITYJIBC MaTepHaHLHOﬁ TOYKH,
HMITYJIBC CUJIbI, HUMITYJIBC CUCTCMBbI
TCJI, 3aMKHYTas CUCTEMaA TCJI, pCaK-

TUBHOC IBUXKXCHUC, pCAKTHBHAA CUJIA.

PacniosnaBaTh, BOCIIpOM3BOAUTD,
HAOMIOJaTh YHOPYTrUe U HEylpyrue

oOyJarommxcs 00mei
KYIbTYPbl U HAYYHOT'O
MHPOBO33PCHUS, HA
WCIIOJIb30BaHUE TTOYICHHBIX
3HAaHWUHN U YMEHUU B
IMOBCEAHEBHON JKU3HH.




CTOJIKHOBEHUS T€JI, PEaKTUBHOE
nBmxeHre. HaxoauTs B KOHKPETHOM
CUTYyaIlUU 3HAUYCHUS UMITYJIhCa
MaTrepuajbHON TOYKH U UMITYJIbCa

CHIJIBI.

DopMyIHpPOBaTh 3aKOH COXPAHEHHUS
HUMITYJIbCa, TPAHUIIBI €TO

IPUMEHUMOCTH.

CocTtaBisaTh ypaBHEHHS,
ONMCHIBAIOLINE 3aKOH COXPaHEHUs

HUMIIYJIbCAa B KOHKPETHON CUTYalluH.

Haxoaute, ncnons3ys cocTaBiIEHHOE
YpaBHEHHUE, HEU3BECTHBIC BEIMYMHBL.

Co3aBaTh CUTYyallMH, B KOTOPBIX
IPOSIBIISIETCS 3aKOH COXPAHEHUS
UMITyJIbCa.

CocTaBisATh NPU PEIICHUH 3a4a4
YpPaBHEHHUS C yUETOM pEAKTHBHOMN
CHUJIBL.

HaxoanTb B JOIIOITHUTEILHON
nurepatype u latepuete
nH(poOpMaIUIO TIO 33J]aHHOW TeMe.

T'oToBUTH Npe3CHTAlUU U
COO6H.I€HI/I$[ MO U3 YYCHHBIM TEMaM




(BO3MO}KHLIC TEMBI IPEACTAB JICHLI B
y4eOHUKE).

2.4.2

18

Mexanudeckas paboTa 1 MOIIHOCTb.

JlaBaTh ompeneneHue MOHITHMN:
paboTa CUIIbI, MOIIIHOCTD.

dbopmupoBaHue y
oOyuaromxcs oomiei
KYJIbTYPbI U HAyYHOT O
MHUPOBO33PEHHUsI, HA
UCIIOJIb30BaHHUE TOJYYEHHBIX
3HAaHUW U YMEHUH B
MIOBCETHEBHOW JKH3HM.

2.4.3

19

Oneprusa. Knnernueckas 3Heprus.

JlaBaTb omnpeneneHue MOHATUN:
KHMHETUYCCKas OHCPIrui,
IMOTCHIIMAJIbHAA SHEPIrUusi, IoJiHasd
MeXaHu4ecKas dJHeprus,
U30JIMPOBAHHAS CUCTEMA,
KOHCEpBaTUBHAS CHIIA.

Bpuncnars B KOHKpPETHOW CUTYalluH
3Ha4YEeHHS (PU3NYECKUX BETUYNH:
KMHETUYECKOW IHEPTUH, ~-U3MEHEHU S
KMHETUYECKON dHEepruu,
NOTEHUHAIbHON SHEPTUHU TEI B
rpaBUTALMOHHOM I10JI€,
NOTEHUHAIbHON SHEPTUU YIPYTO
ne(hoOpMHPOBAHHOIO TeJa, MOJHON
MEXaHMYECKON YHEPTHH.

dbopmupoBanue y
oOyJaromuxcs o0mei
KYJIBTYPbl © HAY9HOTO
MHUPOBO33pEHHUS, Ha
WCIIOJIb30BaHKE MOJYYEHHBIX
3HAHWHI U YMEHUU B
MOBCEIHEBHOM XKU3HHU.




CocTaBisiTh ypaBHEHUS,
CBSI3BIBAIOIIME PAOOTy CHIIBI,
JIeNCTBYIOMIEN HA TEJIO B
KOHKPETHOH CUTyalluy, ¢
U3MEHEHUEM KMHETHUYECKON

OHEPIUM TCiia.

HaxonuTe, ucnomnbs3ys cocTaBlieHHOE

YpaBHCHHUEC, HCU3BCCTHBLIC BCJIMYUHEI.

244 |20 Pabora cuiibl TSHKECTH U CHITBI BoruucnsaTe B KOHKPETHOM CUTyalluu | — dbopmupoBanue y
ynpyroctu. KoHCepBaTHBHBIC CHIIBL. 3HAYCHUS PU3MICCKUX BEIUIUH: yqammxcst Gu3ngaeckoro
paboOTHI CHITBI, PA0OTHI CHITBI MBITIUICHUS ¥ HAYYHOTO
TSOKECTH, PaOOTHI CHIIBI YIIPYTOCTH, | MHUPOBO33PEHMUS,
paboThI CHIIBI TPEHUS. dbopmupoBanue
Pa3sHOCTOPOHHE PAa3BUTON
JUYHOCTH
245 |21 [ToTreHnmanbHast SHEPTHUS. dbopMHUpOBaHUE y YYaAIIHXCS
($U3MYECKOro MBIIIICHUS U
BbIUuCIATh B KOHKPETHOW CHUTYAIHH
HAay4YHOT'O MHPOBO33PEHUS,
3Ha4YCeHHS PU3HMYECKUX BEITUUHH:
dbopmMupoBanue
NOTEHIIMATbHOW SHEPTUU TN B .
Pa3HOCTOPOHHE Pa3BUTOU
IPaBUTALMOHHOM TIOJIE,
JUYHOCTH
NOTEHIIMATBHON YHEPTUU YIPYTO
neopMUPOBAHHOTO Tela,
246 | 22 3aKOH COXpaHEHHs YHEPTHH B DopMynUpoBaTh 3aKOH COXpPAaHEHHUS —— BOCIIUTAHUE

MCXaHHKCE.




MOJHOW MEXaHUYECKOW YHEPruu,
Ha3bIBaTh IPAHULIBI €0
npuMeHuMocTU. COCTaBIIATh
YpaBHEHUS, ONIUCHIBAIOIINE 3aKOH
COXpaHEeHUs MOJIHON MeXaHU4YeCKOM
SHEpruu. BeIUUCIIATE B KOHKPETHOM
CUTyallUH 3HAYECHUS MOJHOU

MEXaHUYECKOU YHEPTHHU.

YBXXUTEIHHOTO OTHOUIICHHS K
Y4€HBIM W HUX OTKPBITHIM;
YyBCTBa TOpPAOCTH 3a
(bU3UYECKYIO HAYKY.
dbopMHUpOBaHUE y yYaAIIHXCS
(bU3UYECKOT0 MBIIIJICHUS U
HAay4YHOI'O MHPOBO33PEHUS,
dbopmupoBaHue
Pa3HOCTOPOHHE Pa3BUTOM

JUYHOCTH
247 | 23 JlaGoparophas pabora Ne 5 PaGorath B mape npu BHITOIHEHUN
«3yueHne 3aKOHA COXpPaHEHHUS NPAKTHYECKHUX 3a1aHHIA.
MEXaHUYCCKON IHEPTHI.
2.5 CraTtuka
251 |24 PaBHoBecue Teu.
252125 JlaGoparopHast pabora Ne 6
«M3ydenne paBHOBECHS TeJa MO/
JeHCTBUEM HECKOJIbKUX CHII».
2.6 OCHOBBI THIPOMEXAHUKH
2.6.1 | 26 Hasnenune. YcinoBue paBHOBECUS dbopMHUpOBaHUE y YYaAIIHXCS
KUIKOCTH. ($U3MYECKOro MBIIIICHUS U
HAay4YHOT'O MHPOBO33PEHUS,
dbopmMupoBanue
Pa3HOCTOPOHHE Pa3BUTOU
JUYHOCTH
2.6.2 | 27 JIBMKCHHE KUIAKOCTH. Y PaBHCHHE — BOCIIMTAHHE

bepuynnmu.

YBAXUTCIBbHOI0O OTHOLICHHUA K
y‘IéHBIM U HUX OTKPBITHAM,
JyBCTBa ropaocTtu 3a




bu3nYecKyIo HAyKYy.

2.7 IToxBeneHne UTOrOB N3yYeHUS 1
TeMbl «K MeXaHUuKa»
2.7.1 |28 KontponbHas paGora Ne 3 mo teme:
«3aKOHBI COXPAaHEHHUS B MEXaHHKE.
CraTuka»
3. MouJekyasipHasi (pU3UKa H 17
TePMOAHMHAMUKA
3.1 OcHOBBI MOJIEKYJISIPHO- 2
kKuHeTH4eckoii Teopuu (MKT)
3.1.1 29 OcHoBuble nonoxkenust MKT.
Paszmepsl Monexyir.
3.1.2 | 30 bpoyHnoBckoe nBuxenue. Cuisl
B3auMoJelicTBUS MoneKys. CTpoeHune
ra3000pa3HbIX, )KUJIKUX U TBEPIBIX
Ted.
3.2 YpaBHeHHe COCTOSTHUSI HA€ATBHOTO | 5
rasa
3.21 |31 OCHOBHOE ypaBHEHUE MOJEKYISPHO- HCIIOJIb30BaHHE
KHMHETHYECKOH TEOPUH Ta30B. IPHOOPETEHHBIX 3HAHHIT 1
YMEHUH JJIsI pelIeHus
MPaKTUYECKUX, )KU3HEHHBIX
3amaqy
3.2.2 | 32 Temreparypa Kak MaKpOCKOITUYECKasT
XapaKTEPHUCTHKA ra3a.
3.2.3 |33 YpaBHEHHUE COCTOSIHUSI WUJICATHHOTO

rasa.

— BOCIIMTaHHUC




YBaXKUTEIBHOTO OTHOIICHUS K
y4€HBIM U HUX OTKPBITHSIM;
4yBCTBA rOpAOCTH 3a
bu3nUecKyro HayKy.

3.24 | 34 l"a30BbIe 3aKOHBI. —  BOCIHHTAHHE
YBaXXUTEIBHOTO OTHOIICHHS K
y4€HBIM W UX  OTKPBITHSM;
4yBCTBa rOpJ0CTH 3a
bu3nUecKyro HayKy.

3.25 |35 JlaGoparopHnas paborta Ne 7

«DKCIIepUMEHTAIbHAS TPOBEPKA
3akoHa I'eni-JIroccakay.
3.3 B3anMHble npeBpaieHust
JKM/IKOCTH U ra3a
3.31 |36 Hacwrmennsrii map. JlaBnenue
HACBHIIIEHHOT 0 Mapa. BinaxuocTs
BO3JIyXa.
3.4 KuakocTH U TBepable Tejia
3.4.1 | 37 CaoiicTBa xuakocTd. [ToBepxHOCTHOE HCIIOJIb30BaHHE
HaTsDKEHUE nprOOPETeHHBIX 3HAHUHN U
YMEHUH ISl pelIeHus
MPaKTUYECKUX, )KU3HEHHBIX
3amaqy

3.4.2 | 38 Kpucranmnudecknue u amopdHbie Tena.

3.5 OCHOBBI TePMOIMHAMMKH

3.51 |39 BuyTpeHHss 2HEpTHS.

Pabora B TepMonuHaMuke




3.5.2 |40 KonuvecTBo Tennorel. YpaBHEHHE
TETJI0BOT0 OajaHca.

3.53 41 ITepBriit 3aK0H TEPMOIUHAMUKH. — BOCIHTAaHUE
YBaXKUTEIBHOTO OTHOIICHHS K
Y4EHBIM W UX  OTKPBITHSM;
YyBCTBa TOpI0CTH 3a
(bU3UYECKYIO HAYKY.

3.5.4 |42 IIpumeHneHne nepBoro 3akoHa

TEPMOJIMHAMUKN K Pa3InYHBIM
MPOIIECCaM.

3.5.5 143 BTopoii 3aK0H TepMOAMHAMUKH. —  BOCHHMTAHME
YBaXXUTEIBHOTO OTHOIICHHS K
y4€HBIM W WX  OTKPBITHSM;
YyBCTBa TOpJIOCTH 3a
(bU3UYECKYyIO HAYKY.

3.5.6 | 44 [MpuHIUT MEeHCTBUS TETIOBBIX — BOCIIMTaAHHE

ABHTATENCH. Iv(oaq)q)nuneHT YBaXKHTEIHHOTO OTHOIICHHUS K

ITOJIC3HOr'O ICHCTBUS TCILIOBBIX .

J—— V4E€HBIM W WX  OTKPBITHSIM;
qyBCTBa TOpIOCTH 3a
(bU3UYECKYIO HAYKY.

3.5.7 | 45 Kontponbsnas padora Ne 4 mo teme

«MornekynspHasi GuU3MKa U

TepPMOJIMHAMHUKA)»

4, OCHOBBI 3J1€KTPOIMHAMUKH 16

4.1 DJIeKTPOCTATHKA 6

4.1.1 | 46 DNeKTpUYECKUH 3apsa U




3JIEMEHTAapHbIC YaCTHUIIbI. 3aKOH
coxpaHeHus 3apsna. 3akoH Kymona.
Enunnauna snexkTpuveckoro 3apsjaa.

412 | 47 DIEeKTPUIECKOE TOJIE. 1
HanpskeHHOCTh 3JIEKTPHUYECKOro
noiist. CHI0BBIE JUHUU.

4.1.4 | 48 [Tone Toyeunoro 3apsiaa u 1
3apspkeHHoro mapa. [Ipunanun
cyneprio3utiuu noneut. IlpoBonHuku u
JUDJIEKTPUKU B AJIEKTPOCTATHUECKOM

noe.
4.1.5 | 49 IToTeHunanbHas 3HEPrus 1 UCIIOJIb30BaHUE
3apsKCHHOIO TEa. ITorenuman u HpI/IO6peT€HHBIX 3HAHUU "

Pa3HOCTb NOTCHIIMAJIOB.

YMEHUH JUIS pPENICHUS
OKBUIIOTEHIIMAJIBHBIE TOBEPXHOCTH.

MPAaKTHYCCKUX, ) KUZHCHHBIX

3a7a4
50 DnekTpoémkocTh. KoHmercartop. 1
DHeprus 3apsHKEHHOT0 KOHZICHCATOopa.
[IpumeneHne KOHAEHCATOPOB
51 Kontponbsnas pabora Ne5 mo teme 1
«DNEeKTPOCTaTUKAY.
4.2 3aK0oHbI IOCTOSAHHOI0 TOKA 7
421 |52 DnekTpudeckuit Tok. Cuia Toka. 1 — BOCIIMTAHHE
3akon OMa [Is y4acTKa LemH YBaKMTEILHOTO OTHOIIEHHS K
V4EHBIM W WX  OTKPBITHSIM;
qyBCTBa TOpIOCTH 3a
(bU3UYECKYIO HAYKY.
422 |53 DJIEKTpUYECKHUE TIETH. 1 HCITOJIb30BaHHUE
[TocnenoBaTebHOE W TapalIeIbHOE MPUOOPETCHHBIX 3HAHWUU W

COCIUHCHUS IMPOBOAHUKOB YMGHI/Iﬁ I pCIICHU A




MNPaKTHYCCKUX, ) KU3HCHHBIX

3aaaqd

4.2.3

54

Jlaboparopnas pabora Ne 8
«[TocnenoBarebHOE U MapaLICIbHOE
COCIIMHCHHUS TTPOBOJTHUKOBY.

4.2.4

55

Pabora 1 MOIITHOCTH ITOCTOSITHHOT O
TOKa.

UCIIOJIb30BaHNUE
MPUOOPETEHHBIX 3HAHUU H
YMEHH ISl pelIeHus
NPaKTUYECKUX, )KU3HEHHBIX
3a1a4

4.2.5

56

DNeKTpoABHKYyIIas cuia. 3akoH Oma
JUUTS TIOJTHOW LIETH.

JlaGoparopHnas pabora Ne 9
«M3mepenune 3/1C u BHyTpeHHETO
CONPOTUBIICHUS HWCTOYHHUKA TOKAa».

4.2.6

57

JlaGoparopHnas pabora Ne 9
«3mepenne DJIC U BHYTpEeHHETO
CONPOTHUBIICHUS MCTOYHHKA TOKa».

4.2.7

58

Kontponbsnas padora Ne 6 mo teme
«3aKOHBI TTOCTOSIHHOT'O TOKa.

4.3

DJIeKTPUYECKHMI TOK B Pa3jIN4HBIX
cpexax

43.1

59

DNeKTpOHHAs MPOBOJIUMOCTh
METaJIJIOB. 3aBUCUMOCTD
COIIPOTHUBJIEHUS NPOBOJHUKA OT
temneparypbl. CBepXMmpoOBOIUMOCTh

4.3.2

60

DNEeKTpUYECKU TOK B
nonynpoBogHuKax. CoOCTBeHHas U
npUMecHas IPOBOJIUMOCTH. P-N

nepexof. [1onynpoBoIHUKOBBIA THO.




433 |61 DJIEKTPUYECKUN TOK B BAKyyME. 1
DJIEKTPOHHO-Ty4eBas TpyOKa.

4.3.4 |62 DNEKTPUYECKUH TOK B HKHUAKOCTAX U 1
razax. 3akoH sjekrponusa. [1nazma

4.3.6 | 63 Kontponbsnas pabora Ne 7 mo reme 1
«DJICKTPUYECCKUN TOK B Pa3TMUYHBIX
cpenax».

5 IMoBTOpPEHUE 4

511 |64 MexaHuka 1
5.1.2 | 65 MonexynspHas pusuka 1
5.1.3 | 66 Tepmonunamuka 1
5.1.4 | 67 OCHOBBI 2JIEKTPOANHAMHUKH 1
Pe3epB 3

I11. Conep:xanus Kypca.

ba3oBblil ypoBeHb
10 kaacce
DuU3UKa U eCTECTBEHHO - HAYYHbIH MeTO/ MO3HAHUSA NPUPOAbI- 14.

dusnka — QyHIaMEHTaNbHAs HayKa O Mpuponae. MeToasl HaydHOr'0 MCCIEeNoBaHUS (QU3NYECKUX SBICHUH. MopenupoBaHue (U3NUECKUX SIBICHUN U
npoueccoB. PU3NUeCKuil 3aKOH — TPaHULIBI TPUMEHUMOCTH. PU3HUYECKHE TEOPUHU U MIPUHLIUI COOTBETCTBUS. Posib 1 MecTo pusuku B
(GopMHPOBaHUH COBPEMEHHOM HAYYHON KapTUHBI MUPA, B IPAKTUYECKON EATEIbHOCTH JoeH. Qu3uka u Kyibmypa.

MexaHnuka - 28 4.
Kunemamuxa(8)

['paHuLIBI TPUMEHUMOCTH KJIACCHYECKOW MEXaHUKU. MexaHndeckoe ABMKeHUe. BaxkHeline KHHEMaTHYeCKUE XapaKTePUCTUKH —
nepeMeleHne, CKopocTb, yckopenue. Tpaektopus. CkaiasipHble 1 BEKTOpHBIE Gu3nuecKkue BearnuuHbl. CrucremMbl oTcuéra. OTHOCHTENBHOCTh
MEXaHHYECKOro JBUKEHUs. OCHOBHBIC MOJIENIM TENl M JBM)KEHUIl: paBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHHe. PaBHOMepHOE
JBUKEHUE IO OKPYKHOCTH.




3akonvt ounamuxu(4)
SBnenue unepuun. Cuna. Macca Bzaumopnericteue ten. MHepuuansHas cucteMa orcyera 3akoHbl MexaHuku HbroToHa.
3akoHbl BcemupHoro tarorenus, I'yka, cyxoro Tpenus. Cuia TsXKecTH, BEC, HEBECOMOCTb.
Cunwvi 6 npupooe (5)

3axonul coxpanenus(6)
Hmnynbc MatepuanbHOM TOYKM M cucTeMbl. V3MeHeHHe U coxpaHeHHe MMITyibca. Mcrnonb30BaHle 3aKOHOB MEXAHUKU Ul OOBSCHEHUS
JIBUYKEHUSI HEOECHBIX TEJ U JJISI pa3BUTHS KOCMHUYECKUX MCCIIEIOBAHUMN.
MexaHudeckas YHEpPTHs CUCTEMBI TeJl. 3aKOH COXpaHEHHUsI MeXaHuuecKkoi sHeprun. Pabora cuibl. PaboTa CHIIBI TAKECTH U CUITBI YIPYTOCTH.
MomHOCTS.
Bpawamenvnoe osusicenue(2)
JluHaMuKa BpallaTeIbHOIO JBHXEHHS aOCOMIOTHO TBEPJOrO Tena.
Cmamuxa(3)
PaBHOBecHe MaTepralbHOM TOYKHM M TBEPAOTO TeNa. Y CIIOBHAS paBHOBECUA. M OMEHT CHUJIBI.
PaBHOBecHe KUIKOCTH U Ta3a. [[BUKeHHE KUIKOCTEN U Ta30B.
TODHEI TEI
1.WccrnenoBanne OBMKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO - MCCIIEIOBAHUS.
2. HabmoneHne MexaHn4eCcKrX SIBJICHUH B MHEPIMAJIbHBIX M HEMHEPIIHAIbHBIX CHCTEMax OTCUETa - HAOIOICHNE SIBICHUH.
3.13mepeHune cuil B MEXaHUKE - IPSMbIE U3MEPEHHUS.
4. VI3mepeHne YCKOPEHHs CBOOOIHOTO MaJeHHs - KOCBEHHBIE U3MEPEHHS.

MouJekysipHasi Gpu3MKa U TepMOAMHAMHUKA.- 19 4.
Ocho6bl MONEKYNAPHO- KuHemuueckou meopuu(4)
MonexkynsipHo-kunerndeckas Teopus (MKT) cTpoenus BeriecTBa u ee 3KCIieprUMeHTANIbHbBIE JOKAa3aTelbCTBA. TeIrIoBoe paBHOBECHE.
AbGcomoTHas TemMIieparypa Kak Mepa cpelHeil KHHeTHUECKON SHEePruH TEIUIOBOI0 IBHKEHHUS YaCTHII BernecTBa. Mozenb nuaeanbHoro rasa.
JaBneHue rasa.

Ypasuenue cocmoanun(4)
YpaBHEHHE COCTOAHMS HACATBHOrO rasa. YpaBHeHne MenpaeneeBa—Kianeiipona.

B3aummnuvie npespawenus sncuoxkocmei u 2azos (3)
ArperaTHble COCTOSIHMSI BemiecTBa. MoJiesib CTpOSHUS XKUAKOCTeH. Kpucrammudeckue u amopgHbIC Tena.
Ocnosvt mepmoounamuxu(8)



Buytpennsis sneprusa. Pabora u Temonepenaya Kak cnocoObl U3MEHEHUs BHYTpeHHelH »Hepruu. IlepBblii 3aKOH TEPMOAMHAMUKH.
HeoOpatumocts TemoBbIX mpoueccoB. [IpuHIMIBI AEHCTBUS TEMJIOBBIX MAIIHH.
a0opaTopHEIe PA0OTEI
5.UccnenoBanue uzomnpoueccoB (uccinenosanus) ( Uccnenoanue 3akona ['eii-Jlroccaka)
6./3mepenue yaeapHON TEIIOTH IJIaBICHUS Jiba (KOCBEHHBIE H3MEPEHMS )

AnexrpoauHamMuka(l74.)

dnekmpocmamuxa(6)

Onexrpuueckoe nosue. 3akoH Kynona. HanpsskeHHOCTh M OTEHIMAIT AJIEKTPOCTaTHYECKOr 0 1101 [IpoBOIHMKH, IOTYyIPOBOAHUKH U
nuanextpuku. Kongencarop.
3axoHbl nOCMOAHHO20 moKa(7)

ITocTOSIHHBIN ANEKTPUYECKUM TOK. DIEKTPOABMKYIIAs cuia. 3akoH OMa Ul MOJIHOM Lenu.
Inekmpuueckuit mok 6 paziuunvlx cpeoax(4)

DNEKTPUYECKUH TOK B TPOBOIHUKAX, SJICKTPOIHUTAX, TOIYIPOBOIHUKAX, Ta3aX U BaKyyMe.

CBepXnpoBOIUMOCTb.

Jlaboparopnpic PadOTRL:
7. HampspkeHne npy 1OCIIeA0BAaTEIbHOM BKIIIOUEHUH JIAMIIOYKH U PE3UCTOpa HE PaBHO CyMME HANpsDKEHUH Ha JIAMITOYKE M PE3UCTOpE - MPOBEpKa
TUI0TE3
8. M3mepenne D/IC MCTOUHMKA TOKA U BHYTPEHHETO CONPOTUBIICHUS UCTOUYHUKA TOKA-TIPSMbIE W KOCBEHHBIC U3MEPEHHUS.
HTtorosas koHTpoILHasi paGoTa — 14
IoBTOpeHue-2 4.
[ToBTopenue Tem: «Mexanuka», «MonekynspHas (usznuka», «NEKTPOAUHAMHKAY.

IV. TEMATHYECKOE INIAHUPOBAHUE C OIPEJEJJEHUEM OCHOBHBIX BUJIOB YYEBHOM
JAEATEJIBHOCTHU OBYYAIOIIUXCA NTPU U3YUEHUU KYPCA ®U3UKU

10 kirace

COI[Cp)KaHI/IC Komn-Bo OCHOBHBIE BUJbI ACATCIBHOCTHU 06yan0Luch;1

Pazgenanl Tembl, BXOAsIIIIAE B TaHHBbII pa3gen | 1acoB
NMPOrpamMMmblI




duzuka u
€CTeCTBEHHO-
HAYYHBIH
MeTOo
MO3HAHUSA
MPHPOIBI

®dusuka — pyHaaMeHTalbHas HayKa O
npuposie. MeToibl HAy4HOT O
Hcce0BaHus QU3UYESCKUX SBICHHM.
MopnenupoBaHue Gpu3anyecKkux
SIBJICHUH U TipolieccoB. duznveckuit
3aKOH — T'PaHUIbI IPUMEHUMOCTH.
dusnyeckre TEOpUH U MPUHITUIT
cootBeTcTBUsA. Poib u MecTo pu3uku
B opMHPOBAaHUH COBPEMEHHOM
Hay4YHOW KapTHUHBI MUpa, B
MPAKTUYECKON JeSITEIbHOCTH JIOJEH.
Quzuka u Kyromypa.

OOBSACHATH Ha KOHKPETHBIX TPUMEPax poJib U MecTO (GU3UKH B HOPMUPOBAHUU COBPEMEHH O
Hay4HON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHBIX TEXHUKH U TEXHOJIOTHi, B IPaKTHYECKON
NEeITEILHOCTH JTI0JIEH.

JleMOHCTpHpPOBaTh Ha IIpUMeEpax B3aUMOCBS3b MEXy (GU3UKOM U APYrUMHU €CTECTBEHHBIMU
HayKaMH.

Bocnpoun3BoanuTs cxeMy Hay4HOI'0 MO3HAHUS, HIPUBOAUTH IPUMEPHI €€ HCIIOIb30BAHUS.
JlaBatb onpezeneHre NOHATUN U paclio3HaBaTh UX: MOJIeNb, HAyYHasl FUIIOTe3a, GU3NUEcKas
BEIUYNHA, GU3NYECKOe SIBJICHUE, HAyUHbIH (akT, pu3nueckuil 3aKoH, puznueckas Teopus,
HPUHIUIT COOTBETCTBUA.

OO6ocHOBBIBaTh HEOOXOANMOCTH HCIIONB30BAHUS MOJENEN Ul OMMCAaHUs (PU3MUYECKUX SIBICHUHA U
nporeccoB. [IpuBouTE MpUMEpHbl KOHKPETHBIX SBJICHHH, IPOIIECCOB U MOJAENIEN I UX
ONHCaHUS.

[TpuBomMTH TIpHUMeEpPHI (PU3NUECKUX BEITUYHH.

®opmynupoBath (U3NYECKUE 3aKOHBI. YKa3blBaTh T'PAHUIIBI MPUMEHHMOCTH (U3UUYECKUX
3aKOHOB.

[TpuBOIUTH MpUMEPHI MCHONB30BAHMS (PU3MUECKUX 3HAHWN B >KUBOIUCH, apXHTEKTYPE,
JIEKOPaTUBHO-TIPUKIIATHOM UCKYCCTBE, MYy3bIKE, CIIOpPTE.

Oco3HaBaTh IIEHHOCTh HAYYHOT'O MMO3HAHUS MUpPA JJIS YEI0BEUYEeCTBA B LIETIOM H ISl KaXK10TO
YeJI0BEeKa B OTAEIBHOCTH, BAXKHOCTH OBJIAJCHHUS METOAOM HAYYHOT'O TIO3HAHUS JUIS JOCTHKCHHS
ycrexa B JII0OOM BHJIE MPAKTHYECKOW JESITENbHOCTH. |'0TOBUTH MPE3eHTAlMd U COOOIICHHUS IO
U3YYCHHBIM TeMaM (BO3MOXKHBIE TE€MBI IPEICTABICHbI B yUeOHUKE)

Mexanuka-28
q,

Kunemamuka

['panu1bl NPUMEHUMOCTH
KJIaCCUYECKON MEXaHHUKH.
MexaHndeckoe JIBUKEHHE.
Baxwueiinmne KuHeMaTU4e€CKUE
XapaKTEePUCTUKHU — MEPEMEICHHE,
CKOpPOCTh, YCKOpeHUe. TpaeKTopus.
Cxansipuble 1 BEKTOPHBIE
¢usnyeckue BeTMIMHbBI. CHCTEMBI
orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOrO JIBUKCHMUS.

JlaBaTh ompeneneHre MOHATHN: MEXaHUYECKOEe JIBM)KEHHE, TOCTYNaTeIbHOE IBHKECHHE,
paBHOMEpHOE JIBUKEHHE, HEPaBHOMEPHOE ABIDKEHHE, PaBHOYCKOPEHHOE IBM)KEHHUE, JBHKCHHE
10 OKPY>KHOCTH C MOCTOSIHHOW CKOpPOCTBIO, CUCTeMa OTCUY€Ta, MaTepHajbHas TOYKA, TPACKTOPHS,
NyTh, IEpEMEIIEHNEe, KOOPAUHATA, MOMEHT BPEMEHH, MPOMEKYTOK BPEMEHHU, CKOPOCTh
PAaBHOMEPHOTO JBUKEHUS, CPEIHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh, YCKOpEHHUe,
[EHTPOCTPEMUTEIbHOE YCKOPEHHE.

PacniozHaBaTh B KOHKPETHBIX CHUTYalUsX, HAOMIOAATh SIBJICHUS: MEXaHHUYECKOE JBIKCHHE,
NOCTYNaTeIbHOE TBM)KEHUE, PABHOMEPHOE JIBUKECHUE, HEPABHOMEPHOE JIBU)KEHUE, PABHO-
YCKOPEHHOE JIBH)KCHHE, IBH)KEHHE C YCKOPEHUEM CBOOOIHOTO MaJAeHUs, ABUKEHUE IO
OKPY)KHOCTH C TIOCTOSIHHOH CKOPOCTBIO.

BocnponsBoauTh sIBIEHUS: MEXaHUYECKOe JBWKEHHE, PABHOMEPHOE IBM)KEHUE, HEPaBHOMEPHOE
JIBIDKEHHE, PAaBHOYCKOPEHHOE JIBUIKEHUE, JBIKEHHE C YCKOPEHHEM CBOOOIHOrO MaJeHHs,




OCHOBHBIE MOJEIN TEJI U JBUKECHUM:

PaBHOMEPHOE U PAaBHOYCKOPEHHOE
NPSIMOJIUHENHOE IBUKEHUE.
PaBHOMEpHOE IBHXKEHHE 11O
OKPY>KHOCTH.

JlaGopaTopHasi padora Ne 1
«HccnenoBanne IBMKEHHS TeEIIa,
OpOIIEHHOT 0 TOPU3OHTAIbHOY
(uccienoranus) T.b

JIBI)KEHUE 10 OKPY>KHOCTH C TIOCTOSIHHON CKOPOCTBHIO )11 KOHKPETHBIX TEll.

3anaBaTh CHCTEMY OTCUETA JJIsI OMMCAHUS JBHKEHUS KOHKPETHOT'O Tea.

PacnozHaBaTh cuTyainuu, B KOTOPBIX TE€I0 MOXKHO CUMTATh MaTeprualibHOW TOUKoW. ONUCHIBAThH
TPACKTOPHUH JBUKESHHS T€JI, BOCIIPOU3BOIUTH JBIKEHNE U TIPUBOAUTH IIPU MEPHI TeJl, HMEIOIINX
3aJaHHYI0 TPACKTOPHIO JABIOKEHUs. OmpenessTh B KOHKPETHBIX CHTYAIUSX 3HAUCHUS CKaSIPHBIX
(hU3MYECKUX BEIIMUYUH: MOMEHTA BPEMEHH, IPOMEKYTKA BPEMEHH, KOOPAUHATHI, yTH, CpeAHEH
CKOpPOCTH.

HaxoauTe MOAynb ¥ MPOEKIIMHA BEKTOPHBIX BEJIMYMH, BBITTOTHATH ICHCTBHUS YMHOKEHHS Ha
YHUCII0, CIIOKECHUS, BRIYUTAHUS BEKTOPHBIX BeTUYUH. OTNpeaessiTh B KOHKPETHBIX CHUTYaIHsAX
HaIpaBJIeHUE, MOIYJIb U TIPOSKIIUU BEKTOPHBIX (PU3NYECKUX BEITMYMH: TIEPEMEIICHHSI, CKOPOCTH
PAaBHOMEPHOTO JIBMIKECHHS, MTHOBEHHOH CKOPOCTH, YCKOPEHUS, IEHTPOCTPEMHUTEITHHOT O
YCKOpPEHHSI.

CxJapIBaTh M BBIYUTATHh BEKTOPHI NEPEMEIIEHUN U CKOPOCTEH.

'BoiiensaTh yCTOWYHBEIC TIOBTOPSIONIMECS CBI3H MEXIAY BETUINHAMHE, OIMCHIBAIOIIAMH
'Mexanudeckoe IBmKeHue. Vcrmonp30BaTh pa3inyHbIe JJIEKTPOHHBIE PECYPCHI IS TOCTPOSHUS
AKCIEPUMEHTAITBHBIX TPAPUKOB U UX 00pabOTKH. Y CTaHABINBATH (HU3NUECKUN CMBICI

KO3 PHUITMEHTOB TIPOTOPITMOHATBHOCTH B BBISIBIICHHBIX CBS35X, B PE3YJbTATE MOIy9aTh HOBBIC
¢u3nueckue BemmInHBL. PaboTaTe B mape, TpyIimne Ipyu BHIMOJHEHUN HCCIIETIOBATEITBCKUX
3agaHuii. OleHUBaTh PEaJbHOCTh 3HAUYCHHUH MOTYyYCHHBIX GU3NIECKUX BeandnH. CTpOUTh
rpadMK 3aBUCUMOCTH KOOPJUHATHI MaTEPUATBLHONW TOYKH OT BPEMEHHU JIBYKCHUS.
Omnpenensars 1o rpaduKy 3aBHCUMOCTHA KOOPIMHATHI OT BPEMEHHU XapaKTep MEXaHHIECKOTO
JIBIKEHUSI, HAYAIbHYIO KOOPJIMHATY, KOOPJIMHATY B YKa3aHHBIA MOMEHT BpPEMEHHU, N3MEHCHUE
KOOPJIMHATHI 32 HEKOTOPBINA TPOMEKYTOK BPEMEHU, TPOEKITUIO CKOPOCTH (17151 pABHOMEPHOTO
MPSIMOJMHEHHOT O JIBUKEHUS).

Omnpenenars 1mo rpaduKy 3aBHCUMOCTH TIPOCKIIUH CKOPOCTH OT BPEMEHHU XapakKTep
MEXaHWUYECKOTO JIBMYKCHHU S, POEKIIUI0 HA9allbHON CKOPOCTH, MPOEKIINIO YCKOPEHUSI, U3MEHEHUE
KoopauHaTel. OnpenensTs N0 rpaguKy 3aBUCUMOCTH IPOCKIIUH YCKOPEHUS OT BPEMCHH
XapaxkTep MEXaHU4YECKOT0 JABMKEHUS, U3MEHEHHE MPOCKIIMU CKOPOCTH 3a ONpeaeaEHHBIN
MIPOMEXYTOK BPEMEHH M TIepuoa oOpaiieHusi B KOHKPETHBIX CUTYyalusax. Pa3audaTs myTh
nepeMeIieHne, MTHOBEHHYIO U CPEJIHIOI0 CKOPOCTH.

W3MepsaTh 3HaueHUsT TIEpEeMEICHUs], TyTH, KOOPAWMHATHI, BPEMEHH JBWKCHUSI, MTHOBEHHOMN
CKOPOCTH, CpeIHEH CKOPOCTH, YCKOPEHHUS, BPEMEHU JIBUKCHUS.

PaGotars B mape mpu BBINOTHEHWUU 1a00paTOPHBIX PabOT W MPAKTHUECKUX 3aJaHUM.




3akonwvl ounamuxu Hoviomona

SBnenue unepuuu. Cuna.
Macca B3aumoneictsue Teil.
WNuepunanpHas cucteMa oTcueTa
3akoHbl MexaHukH HproToHa.

3akoHbl BcemupHOro TsroreHus,
I'yka, cyxoro tpenus. Cuia TsKeCTH,
BEC, HEBECOMOCTb.

JlaGopaTopHasi padoTa Ne 2.
«Habnronenne MexaHn4eCKUX
SIBJICHUI B UHEPIUATBHBIX U
HEHHEPIHATIbHBIX CHCTEMAX OTCUETa»
-HaOIIOcHUE SIBJICHHUH.

JlaGopaTopHasi padora Ne 3
«/3mMepeHune cuil B MEXaHUKE» -
psIMbIE H3MEPEHUS.

JlaBaTh onpenesieHue MOHATUI: MHEPLUS, THEPTHOCTh, Macca, CUJIA, PABHOAEHCTBYIOILAS CUIIA,
MHEpLUHAIbHAS CUCTEMA OTCUETA, HEMHEPLUAJIbHAsA CUCTEMA OTCUYETA, FEOLEHTpUUYECKas U
reJIMOLEHTPUYECKast cucTeMbl oTcuéra. Pacro3HaBaTh, HaOIIOAATh SIBIEHNUE HHEPIUU.
[TpuBOIUTH IPUMEPBI €0 MPOSBICHUS B KOHKPETHBIX CUTYalMsX.

®opMmyIHpOBaTh NEPBBINM, BTOPOU U TPeTUM 3aKOHBI HbI0TOHA, yCIIOBUS X NIPUMEHUMOCTH.
BBISBIATH yCTOMUYMBBIE MTOBTOPSIOLINECS CBA3U MEXIY YCKOPEHHEM Tela M JIEHCTBYIOLIEH Ha
HEro CHJIOH. Y CTaHAaBIUBAaTh GU3MUECKUI CMBICI K03 PHUIIHEeHTa TPOIOPLHOHATBHOCTH B
BEISIBJICHHOH CBSI3M (BeMMYMHA OOpaTHas Macce Tena). YCTaHaBIMBaTh TPETHH 3akoH HploToHa
JKCHEPUMEHTAIBHO.

IIpuMeHsTh NEepBBIi, BTOPOX U TPeTUH 3aKOHBI HBIOTOHA IIpH pelICHUN PaCYETHBIX U
JKCIEPUMEHTANIBHBIX 3a/1a4. OGOCHOBBIBATb BO3MOXHOCTb IPUMEHEHUS BTOPOTO U TPETHETO
3aKOHOB HpBIOTOHA B r€OLIEHTPUUECKON CHCTEME OTCUETA.

OmnpenensaTs paBHOAEHCTBYIOLIYIO CUILY IBYX U Oosee cui. OnpenensaTs paBHOAECHCTBYIOLIYIO
CHJIy DKCIIEpUMEHTalbHO. Ha XoauTh B 10nONIHUTENBbHON auTeparype u IlepeuncnaTs BUabI
B3aMMOJECUCTBHUS TEJ U BUJBI CUJI B MEXaHHUKE. J[aBaTh ONpe/elIeHne OHATHH : CUJla TAXKECTH,
CUJIa YIIPYrOCTH, CHJIa TPEHHMs, BEC, HEBECOMOCTD, IIEPErPy3Ka, MepBasi KOCMUYECKAsA CKOPOCTb.
DopMyJIMPOBATh 3aKOH BCEMHUPHOIO TATOTEHUS M YCIOBUSA €ro npuMeHumMoctu. Haxonurts B
JOTIOJTHUTEIbHOU TuTeparype u MHTepHeTe nHpopManuio 00 OTKpbITuH HeloTOHOM 3aK0Ha
BCEMHUPHOT'0 TATOTEHHS, a TaK)Ke HH(HOPMAIIHIO, IIO3BOJISIOIYIO PACKPBITH JIOTUKY HAYYHOT O
IIO3HAHUSA [IPU OTKPBITUU 3aKOHA BCEMUPHOI'O TATOTEHHUS.

IIpuMEHATh 3aKOH BCEMHPHOIO TATOTEHHs IIPH PELICHUU KOHKPETHBIX 3a/ad.

Hwmets npencraBieHne 00 HHEPTHON Macce U IPaBUTALIMOHHON Macce: Ha3bIBaTh UX Pa3Indus U
CXOJCTBO.

PaccunThIBaTh CHIIY TSKECTH B KOHKPETHBIX CUTYyalLHUAX. BBIUUCIATE CUTY TAKECTH U YCKOPEHHE
CBOOOJIHOIO NaJ€HUs Ha IPYruX IUIaHeTaX. BeIuncisaTh yckopeHne cBOOOAHOrO NajeHUs Ha
pa3IMYHBIX MIHUPOTAX.

HaxoauTh B JONOIHUTENBHON nuTeparype u MHTepHeTe MH(OpMaIMIo 0 mapameTpax IUIaHeT U




Ipyrux HeOecHBIX Tell. PaccunThiBaTh MEPBYIO0 KOCMUYECKYIO CKOPOCTh. MCIONb30BaTh 3aKOHBI
MEXaHHUKHU JIJIs1 00BSCHEHUS IBUKEHUS HEOECHBIX Tell. BRIUUCIATE BEC TEI B KOHKPETHBIX
CUTYyalUsIX.

HaspiBaTh cX0JICTBO M pa3iinyuusi Beca U CHJIbI TsKeCTU. Pacrio3HaBaTh M BOCIIPOM3BOJIUTH
COCTOSIHUS T€JI, IPU KOTOPHIX BEC TEJIa paBEH CHUJIE TSKECTH, OOJIbIIIE I MEHBIIIE e€.
OnuceiBaTh U BOCHPOU3BOJUTH COCTOSIHUE HEBECOMOCTH Teia. Omnpenensarh NMeperpy3ky Tena npu
pemenuu 3a1a4. HaxoauTe B AOMOJHUTENBHON auTepaType u HTepHere nundopmaruio o
BJIMSIHUM HEBECOMOCTHU U MEPETrpy3KH Ha OpraHu3M uesioBeka. ['0TOBUTH Mpe3eHTalu U
COOOIIEHHS O MOBEJACHUH TeJl B YCIOBUSAX HEBECOMOCTH, O MOJIETAX YEIO0BEKAa B KOCMOC, O
JIOCTHKEHUSIX HAIIEH CTpaHbl B TOATOTOBKE KOCMOHABTOB K MOJETaM B YCIOBUSIX HEBECOMOCTH.
Pacno3naBath, BOCIpOM3BOIUTH U HAOIIOIATh pa3UyHbIE BUIBI Ae()OpMamiu Ted.
DopMynupoBaTh 3aK0H [ yKa, TpaHULIbl €r0 IPUMEHUMOCTH. BBIUYUCISATE U UBMEPSATH CUITY
YOPYTOCTH, KECTKOCTh MPYKUHBI, ECTKOCTh CUCTEMBI MPYKHUH.

HccrenoBark 3aBUCHMOCTD CHITBI YIIPYTOCTH OT e OPMAIIHH, BHITIOTHATH SKCIIEPUMEHTATHLHYIO
npoBepKy 3akoHa ['yka. Pacmmo3naBaTh, BOCTIpOU3BOINTH, HAOIIOIATh SIBIICHHUS CYXOTO TPEHUS
MOKOSI, CKOJB)KEHUsI, KAUEHHUsI, ABJICHUE COMPOTUBIICHUS IIPU JBUKEHUH Tesa B XXUAKOCTH WUIIH
rase.

N3mepsTs 1 n300pakath rpauuecKy CUIIbI TPEHUS TOKOS, CKOJIBKECHHS, KaUeHUs, HKHUKOTO
TPEHUS B KOHKPETHBIX CUTyalusax. Mcrnonb3oBaTe GopMyiy 1Jist BEIYUCICHUS CHIIBI TPEHUS
CKOJIB)KEHMS IIPU PEIIECHUH 3a/1a4. BBIABIATE SKCIIEPUMEHTAIBHO BEIMUYHUHBI, OT KOTOPBIX
3aBUCHUT CHJIa TPEHUS CKOJbXKEHUA. 3MepsATh CHIlY TAXKECTH, CHIIY YIPYIOCTH, BEC Tela, CUITY
TPEHHUs], YJUIMHEHHE IPY>KUHBI. ONpeiessaTh ¢ IOMOLIbI0 KOCBEHHBIX U3MEPEHHH KECTKOCTD
NpY>KUHBI, KO3 (QUIHEHT TPEHUs CKOJIbXEeHHs. PaboTaTh B mape mpu BHIIIOJHEHUU
MPaKTUYECKUX 3aJIaHHI.

3axkonolt COXpaHeHus

Nmnynbc MmaTepuanbHON TOYKH
u cuctemsl. MI3menenue u
COXpaHEHHUE UMITYJIbCA.
Ucnonp3oBaHue 3aKOHOB MEXaHUKH
JUTSE OOBSICHEHUS IBHOKCHHS
HEOECHBIX TeJ U JUIsl Pa3BUTHS
KOCMHYECKUX HCCIEA0BaHUM.

JlaBaTh onpenesieHue MOHATUI: UMITYJIbC MaTEPUAIbHONW TOYKH, UMITYJIbC CHIIbIL, UMITYJIbC
CUCTEMBI Tell, 3aMKHYTasl CUCTEMa TeJl, PEAKTUBHOE ABUKEHUE, pEaKTHUBHAs CUJIA.
Pacno3naBaTthk, BOCHPOU3BOIUTH, HAOMIOAATH YIPYTUe U HEYNPYTUe CTOJIKHOBEHHS Tell,
peakTuBHOE JBHKeHHE. HaxoauTh B KOHKPETHOM CUTYyallud 3HAYEHHs MMIYyJlbca MaTepuaibHOU
TOYKH U UMITYJIbCA CHUIIBL.

®opMynHpoBaTh 3aKOH COXPAHEHUs UMIYJIbCA, TPAHUILbl €r0 MPUMEHUMOCTH.

CocTaBisATh ypaBHEHUS, ONUCHIBAIOIINE 3aKOH COXPAaHEHHUS UMIYJIbCAa B KOHKPETHOM CHUTYalUU.
Haxoauts, ncnonp3ys cOCTaBI€HHOE YpaBHEHUE, HEU3BECTHbIC BEJIMUMHBI.

Co3naBaTh CUTyallld, B KOTOPBIX MPOSIBISIETCS 3aKOH COXPAaHEHUS MMITYJbCa.




MexaHuueckasi 3HEpPTrus
CHUCTEMBI TeJl. 3aKOH COXpaHEeHUs
MeXxaHu4deckou sHepruu. Pabora
cuibl. PaboTra cuITbI TSKECTH U CUIIBI
ynpyroctu. MomHoCTb.

CocTaBisaTh IpU PELICHUH 3a/1a4 YPABHEHUS C YYETOM PEAKTUBHOU CHIIBL.

Haxonute B gononuutenbHoi tutepatype u UHTepHEeTe HHPOpMAIMIO MO 3aIaHHOM TeMe.
l'oToBUTH Ipe3eHTalMu U COOOLIEHUS MO U3 YUYEHHBIM TeMaM (BO3MOXKHBIC TEMbI IPEJICTAB JICHBI
B yueOHUKeE).

JlaBaTh onpeneneHue MOHATUN: paboTa CHIIBI, MOIIHOCTh, KHHETHYECKas SHEeprus,
NOTEHUUAIbHASA 3HEPIHUs, IIOJHAsI MEXAHWYECKash YHEPrusi, U30JIMpPOBAHHAs CHUCTEMA,
KOHCEpBaTUBHAs CHUIA.

BbIuucisaTh B KOHKPETHON CUTYallMH 3HAYCHUS (PU3NYECKUX BETUIMH: paOOTHI CHIIBI, pabOTHI
CHUJIBI TS’KECTH, PabOThI CUIIBI YIPYT'OCTH, paObOThI CHIIBI TPEHUS, MOIIIHOCTH, KHHETHYECKOMN
JHEPruM, -U3MEHEHUSI KNHETHYECKOW SHEPruu, MNOTCHIIMAIILHOW SHEPrUH TEJ B IPABUTALIMOHHOM
noJie, NOTeHIUAIbHOM 3HEPTUU YIPYro Ae(pOpMUPOBAHHOIO TEJA, ITOJHONH MEXaHUYECKON

SHEPTUH.
CocraBnaTh ypaBHEHUS, CBS3BIBAIOIINE PAabOTy CHIIBI, ICHCTBYIOIIEH Ha TENO B KOHKPETHOM
CUTyallu¥, ¢ U3MEHEHUEM KHMHETHYECKOU DHEPIUM Teja.

HaXO)II/ITB, I/ICHOJ'IBBYSI COCTABJICHHOC ypaBHeHI/Ie, HCU3BCCTHBIC BCINYHNHBEI.

DopMyIHpPOBATh 3aKOH COXPAaHEHUS MTOJIHOW MEXAHWYECKOW SHEPTHUH, HA3bIBATH TPAHUIIBI €TO
npumeHuMocTH. COCTaBISTh yPaBHEHUSI, OMTMCHIBAIOIINE 3aKOH COXPaHEHUS MOJIHOMN
MEXaHUYECKON YHEPTUH,

['OTOBHUTH TIpE3eHTAIIUH U COOOIIEHHUSI O TIOJETaX YEIOBEKAa B KOCMOC, O JIOCTH)KEHUSIX HaIlen
CTpaHbl B OCBOEHUM KOCMHUYECKOTO MPOCTPAHCTBA. BHIMOIHSTE JIOMOJIHUTEIbHBIE
HCCIIEeIOBATEIIBCKHE paOOTHI 110 U3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBI ITPEICTABICHBI B
ydaeOHuKe. PaboTaTh B ape WU T'PYIINE P BBHITTOTHEHUH TPAKTHYCCKUX 3a0anuii. JlaBaTh
OTpeJieNieHNe TIOHSITHI: YTIIOBOE YCKOPEHHE, MOMEHT CHJIbl, MOMEHT MHEPIIUH TBEPAOTO Tena,
MOMEHT UMNYJIbCa, KHHETUYECKast YHEPTUs a0COTIOTHO TBEPOTO Tea.

BBrauciisiTe B KOHKPETHOW CUTyalluH 3HAYCHUS (PU3HMUICCKUX BEJIMYHMH: YTIIOBOTO YCKOPEHHS,
MOMEHTAa CHJIbl, MOMEHTA HHEPIIUH TBEPOTO TEJIa, MOMEHTA UMITYJIbCA, KHHETHYECKON dSHEPTUHN
TBEPAOTO TENA.

CocTaBnsiTh OCHOBHOE YpaBHEHWE JUHAMHUKH BPAIATEIHHOTO IBUXKCHUSI B KOHKPETHON
cutyanuu. OnpeaensiTh, UCIONb3yS COCTAB JIEHHOE yYpaBHEHHE, HEU3BECTHBIC BEIUYHHBI.
DopMyIHpOBaTh 3aKOH COXPAHEHHUS MOMEHTa MMIYJIbCa, YCJIOBHS €ro MPUMEHUMOCTH.
CocTaBnsiTh ypaBHEHHUE, OMUCHIBAIOININE 3aKOH COXPAHEHHUSI MOMEHTA UMITYJIbCa, B KOHKPETHOM
curyanuu. OnpenensaTh, UCTIOIb3Ys COCTABICHHOE YPABHCHUE, HEU3BECTHBIC BEIIMUNHBI.
Co3naBaTh CUTyallUH, B KOTOPBIX MPOSBISETCS 3aKOH COXPAaHEHUS MOMEHTa UMIYJIbCa.




Haxonute B mpomomHUTENnsHON nuTeparype U MHTepHETE MHGOPMAIIUIO O TpUMepax
MPaKTUYECKOT0 IPUMEHEHU S 3aKOHA COXPAHEHUS UMM YIbCa, O TUPOCKOTIE.

Bpawamenvnoe osuscenue

JluHamyKka BpallaTelbHOIo
JBUKCHUST a0CONIOTHO TBEPIOTO
Tena.

JlaBaTh onpenesieHue MOHATHI: YIIIOBOE YCKOPEHUE, MOMEHT CUJIbl, MOMEHT UHEPLUU TBEPIOrO
Tejaa, MOMEHT UMIIyJIbCca, KHHEeTUYeCcKas SHeprus abCoM0THO TBEPIOTO Tea.

BpruucisaTe B KOHKPETHOM CUTyalluH 3HA4YCHUST PU3HMUECKUX BEJMYHH: YTJIOBOTO YCKOPEHHS,
MOMEHTA CUJIbl, MOMEHTA HHEPIMU TBEPIOTO TEJIa, MOMEHTA UMITYJIbCA, KHHETUYECKON SHEPTUU
TBEPIOrO Tena.

CocTaBisiTh OCHOBHOE ypaBHEHHE JUHAMUKH

BpAILATEJILHOIO IBUYKEHUS B KOHKPETHON cuTyanuu. OnpenesnsaTs, UCIOJIb3ysl COCTaB JICHHOE
YpaBHEHHE, HEN3BECTHBIE BETUUHNHBIL.

®opMynHpoOBaTh 3aKOH COXPAHEHUS MOMEHTA MMITYJIbCa, YCIOBHUS €r0 IMPUMEHUMOCTH.
CocTaBnsiTh ypaBHEHHUE, OMUCHIBAIOIINE 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa, B KOHKPETHOM
cutyauuu. OnpeaesaTs, UCIONb3Ysl COCTABIIECHHOE YPAaBHEHHUE, HEU3BECTHBIEC BEJIMUNHBI.
Co3maBaTh CUTyallMH, B KOTOPBIX IPOSIBISETCS 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.
Haxomute B momonHuTENbHON nHTeparype u MHTepHEeTe MHMOpMAIUio 0 TpuMepax
IIPaKTHYECKOr 0 IPUMEHEHHNS 3aKOHA COXPAHEHNs UMITYJIbCA, O THPOCKOIIE.




Cmamuka

PaBHOBecue MaTepuaibHOMU
TOYKH U TBEPJAOIO Tea. Y CI10BUS
paBHOBECHS. MOMEHT CHIIBL.

PaBHOBecue KUAKOCTH U Ta3a.
JBroKeHME KU IKOCTEN U Ta30B.

JaBatpb onpeneneHne NOHITHI: paBHOBECHE, YCTOMUHNBOE PAaBHOBECUE, HEYCTOMUYHMBOE

paBHOBecHe, 6e3pa3InyHOe PaBHOBECHUE, TJIEUO CHIIBI, MOMEHT CHIIBL.

HaxoauTb B KOHKpETHOM CUTyallMy 3HAYEHU 11JIeYa CUJIbI, MOMEHTA CUJIBI.

[lepeuuncnsaTe ycioBus paBHOBECHSI MaTepUaIbHON TOUKU U TBEpAOTO Tena. CocTaBisATh
YpaBHEHHs1, OIIMCHIBAIOIME YCIIOBHSI paBHOBECHS], B KOHKPETHBIX cUTyarusax. Onpenensrs,
HCIOJIb3YsI COCTABJIICHHOE YpaBHEHUE, HEU3BECTHbHIE BEIUYHHBI.

PacnioznaBaTh, BOCIIPOM3BOAUTE M HAOMIOAATh PA3JIMYHbIC BU/bI PaBHOBECHsS Tell.

N3MepsATh cuily ¢ MOMOIIBIO NMPYXUHHOTO JUHAMOMETPAa U IU(POBOrO AATYUKA CHUJIBI, U3MEPSThH
iedo cwibl. Paborars B mape, rpymie npu BHIIOJIHEHUHN MPAKTUYECKUX 3aJaHUH.

Haxonuts B nonoiaHuTeNbHON UTEpaType u MHTepHeTe nH(OpMAaLINIO O 3HAYEHNUU CTaTHKH B
CTPOUTENBCTBE, TEXHUKE, OBITY, 00OBbsiCHEHHE (OPMBI U pa3MepoB OOBEKTOB Mpuponbl. ['0TOBUTH
IPE3EHTALUU U COOOIIEHUS, BBIIIOIHATD HCCIE0BATEIbCKUE PA0OTHI 110 33JAHHBIM TEMaM.
PaGoraTh B mape mpu BBINOJHEHUH J1AOOPaTOpHOW PabOTHI.

JlaBaTh ompeneneHne MOHATHN: HEC)KUMaeMast )KMAKOCTh, PAaBHOBECHE XKHUAKOCTH U Ta3a,
TUAPOCTATHYECKOE AaBJICHHE, JAMUHAPHOE TeUeHue, TypOyleHTHOe TeueHue. Pacro3HaBars,
BOCIIPOM3BOJIUTHh M HAOIIOAATh JJAMMHApHOE U TypOyJIeHTHOe TedeHue kxuakoctd. Haxomurs B
KOHKPETHOM CUTYyalluy 3HAa4eHUs JABJICHUS B IIOKOSAILIEHCS )KUAKOCTU Uiy raze. ©opmynuposars
3akoH [lackais.

[Tpumensts 3akon [lackans st 0OBACHEHUS THAPOCTATHUECKOTO apa oKca, sl OObICHEHHS
HNPUHIMIA AEHCTBUSA THAPABINYECKOrO IIPECCa U BEIUUCIEHUS TapaMEeTPOB IIpecca.
®opmynupoBarh 3akoH Apxumena. IIpu MeHsATh 3aK0H ApxuMena s peleHus 3aaad.
PaccuuThIBaTh MIIOTHOCTH TEJNA MO €T0 MOBEACHUIO B )KUAKOCTU. OTpenensiTe BO3MOKHOCTh
IJIaBaHUS Tena.

CocTtaBisaTh ypaBHEHUE bepHYIM B KOHKPETHBIX CUTyanusax. Onpenensars, UCIONb3Ys
COCTABJICHHOE YpaBHEHHE, HEU3BECTHbIE BEIUYUHBI. [I[pUBOINTE IpUMEpPHI, WITIOCTPUPYIOLIHE
BbINIONIHEHHE ypaBHeHUs! bepHymnu. [Ipumensts ypaBHeHHe BepHyIIM sl ONMCaHUS JBUKECHUS
KUJKOCTH B PACTEHUSIX U )KMBBIX OpraHU3Max

MoJsekyasipHa
a1 pu3uKa u
TePMOIMHAMMK
a.- 18 u.

OcHo8bl MONIEKYAPHO-
KUHemuuecKkoil meopuu

MounekynspHO-KHHETHYECKas
teopusi (MKT) cTpoenus BenecTBa u
€€ IKCIePUMEHTAJIbHbIC

JlaBaTh ompeneneHNe NOHATUN: TEIUIOBBIE SBJICHUS, MAaKPOCKONMYECKHE Tela, TEIIOBOE
JBIDKEHHE, OpOYHOBCKOE JBIDKEHHE, MU (y3Hsi, OTHOCHTENbHAS MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIIpPHAs Macca, MOJEKYJa, Macca MOJEKYJbl, CKOPOCTh JBHKEHUS
MOJIEKYJIbI, CPEIHSS] KHHETUYECKas

SHEPrusi MOJIEKYJbI, CHJIbI B3aUMOACWCTBUS MOJIEKYJI, MJI€albHbIA I'a3, MUKPOCKOMHYECKUE
apaMeTpbl, MAaKPOCKOIIMYECKHE MapaMeTpbl, aBlieHUE ra3a, aOCOJIIOTHas TemrepaTypa, Te-




JIOKa3aTeabCTBA. TeIIoBoe
paBHOBecue. AOGCOJIIOTHAS
TeMIleparypa Kak Mmepa cpeHei
KHHETUYECKON dHEPTUU TEIIOBOTO
IBMOKEHHS 4YacTHl BemiecTsa. Moneib
njaeanbHOro rasa. /JlaBienue rasa.

rioBoe paBHoBecue, MKT.

[lepeuncisiTb MUKPOCKOIIMYECKUE U MAaKPOCKONINYECKHE ITapamMeTpsl raza. [lepeuncnsaTs

ocHoBHbIe nonoxeHus M KT, npuBoauTs npumMepsl, pe3yinbTaThl HAOIIOAEHUN U ONMCHIBAThH
9KCIEPUMEHTHI, T0Ka3bIBAIOLINE UX CIPABEAIMBOCTh. Pacrio3HaBaTh U ONUCHIBATH SBJICHMUS:
TEIJIOBOE JIBUKEHUE, OpOyHOBCKOE JBHXeHHUe, aupdy3us. BocrponsBoauTs 1 00bACHATH
OIIBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTb CKOPOCTH AU(P P y3UH OT TeMIepaTyphl U arperaTHOro
cocrosiHus BemecTBa. Habmonate auddy3uio B )KUIKOCTSX U ra3ax.

Vcnonb30BaTh MOMyYeHHbIE HA YPOKaX XUMHUHU YMEHHS ONPEJIeNATh 3HAUCHUSI OTHOCUTENIbHON
MOJIEKYJIIPHOI Macchl, MOJIIPHOI Macchl, KOJIMYECTBA BEIIECTBA, MACChl MOJIEKYJIbI, op-
MYJIHPOBATh PU3NUECKUI CMBICI TOCTOSTHHON ABOranupo.

OmnuceIBaTh METO/IBI ONPEICICHHS Pa3MEPOB MOJIEKYII, CKODOCTH MOJIEKYII.

OuenuBarh pazmep MoJeKyIbl. OOBSICHATH OCHOBHBIE CBOMCTBA arperaTHBIX COCTOSHUM
BelecTBa Ha oCHOBE MKT. C03/1aBaTh KOMITBIOTEPHBIE MOJIENIN TEIIJIOBOTO ABUKEHUS,
OpOYHOBCKOTI'O ABMXEHUS, ABJIECHUS AU (Qy3un B TBEPABIX, KUJKUX U ra3000pa3HBIX TENax,
onslta [Ieppena.

Omnpenensats rpanunbl e€ npumeHnnMocT. CoctaBnaTe ocHoBHOE ypaBHeHHne MKT wuneansHOro
ra3a B KOHKPETHOH cuTyanuu. OnpenensaTs, HCIOIb3ys COCTAaBICHHOE YPABHEHHUE, HEM3BECTHBIC
BEIINYHMHBI.

CocTaBisATh ypaBHEHHUE, CBA3BIBAIOIIEE NAaBICHHE HACAIBHOIO ra3a cO CPeAHEH KHHETUYECKOU
SHEpPruel MOJIEKyJd, B KOHKPETHOH cuTyauuu. Omnpenensars, UCIONb3ysl COCTaBIEHHOE YPaBHEHHE,
HEHM3BECTHBIE BeIMYMHBL. ONMHCBIBATH CIIOCOOBI U3MEpEHHs TeMiepaTypbl. CpaBHUBATh ILKaJIbI
KenpBuHa u l{enbcus.

CocTaBisTh ypaBHEHME, CBA3bIBaollee aOCONIOTHYIO TEMIIEpaTypy MIEaIbHOIO ra3a co CpeaHei
KMHETHUYECKOW DHEpruei MoJIeKyIl, B KOHKPETHOW cuTyaunu. OnpenensaTs, UCIONb3ys
COCTABJICHHOE YPaBHEHHE, HEU3BECTHBIE BEIMYUHBI.




YPCIKIIEIIUE COCmMOAHUA

YpaBHEHUE COCTOSHUS UIEATHHOTO
rasa.

YpaBHenue MeHeneeBa—
Knaneitpona

JlaGopaTopHasi padora Ne 5
«MccnenoBanue M30MPOIIECCOB-
nccnenosanus ( HccnenoBanue
3akoHa ['eii-JIroccaka)

CocTaBisATh ypaBHEHHUE, CBS3bIBAIOIIEE aBJIEHUE HIE€AJIBbHOIO raza ¢ abCoI0THOU
TeMrepaTypoil, B KOHKpeTHON cutyanuu. OnpenensiTh, UCIOIb3yS COCTaBIEHHOE YpaBHEHUE,
HCEHU3BCCTHBIC BCIINYUHBI.

W3mepsate TemiepaTypy >KUAKOCTH, Ta3a KUAKOCTHBIMU U IIU(PPOBBIMH TEPMOMETPAMHU.
PaGotats B nmape, rpyImie npu BBINOIHEHUN MIPAKTHUYECKUX 3aJaHU.

Haxoguts B nonosHUTENBHON JnTeparype U MHTepHETE cBEeNeHMs 110 UCTOPUU Pa3BUTHS
ATOMHUCTHYECKON TEOPUH CTPOEHUSI BELIECTBA.

CocTaBisATh ypaBHEHUE COCTOSHHUS UICAIBHOrO ra3a u ypapHeHne Menaeneesa-Kianelipona B
KOHKpCTHOﬁ CUTyaluu. BBIUII/ICJ'IHTI), HCIIOJIb3Ys COCTABJICHHOC YPAaBHCHUEC, HCU3BCCTHLIC
BCIIMYHNHEI.

Pacnio3naBaTh u ONMCHIBATH H30IMPOIECCH B UCaTBHOM Tras3e.

[TporHo3upoBaTh OCOOEHHOCTH MPOTEKAHHS U30MPOIIECCOB B UACATHHOM I'a3e Ha OCHOBE
YpaBHEHHUH COCTOSIHUS HiealbHOro raza u Menaeneesa- Kinamneiipona.

OO0O0OCHOBBIBATh U OTCTAaUBAThL CBOU MPpCAITOJI0KCHUA.

(-DOpMy.]'II/IpOBaTB Ta30BbIC 3aKOHBI U OIPEACIATh I'paHHUIbBI UX NPUMCHHUMOCTH.

CocTaBisiTh YpPaBHCHUA JJI UX OIMKMCAHUA. BBI‘II/ICJ'IS[TB, HCIIOJIb3Ys COCTABJICHHOC YpaBHCHUC,
HEU3BECTHBIC BEeMUNHBL. [IpeacTaBisaTs B BUae rpaduKoB H30XOPHBIH, H300apHBIH U
W30TEPMUYECKUN TPOIECCHI.

Omnpenensats 1o rpagukaM Xapakrep mporecc a

Y MaKponapaMeTpbl HI€aIbHOr 0 rasa. MccienoBars sKkCriepuMEeHTaIbHO 3aBUCUMOCTH MEXIY
MakpoIlapaMeTpamHy IpHu U3oIpoLeccax B raze. M3mepsars qaBieHne BO3AyXa MaHOMETPaMH U
U(POBBIMH JaTYNKAMU JAaBICHUS Ta3a, TEMIIEPaTypy Trasa - KHUJIKOCTHBIMUA TEPMOMETPAMH U

U (GPOBBIMHU TEMIIEPATYPHBIMH JaTIYUKaMU, 00HEM rasza - ¢ moMompio cuiibpoHa. Padborars B
nape, rpynmne IpH BBIIOJIHEHUH NMpakTUdeckux 3anaHuil. Haxonute B nutepatype u WHTepHere
WH(pOpMAIHIO TI0 3aJaHHON TEeMe.

l'oToBUTH mpe3eHTaUMu U COOOUIEHMS 1O U3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI IPEICTaB JICHBI
B yueOHuke). [IpuMeHaTh MOJENb WACANBHOTO Ta3a sl ONMMCAHMS MMOBEJCHUS PEalTbHBIX Ia3oB.

B3aumnovie npeepaujenusn
JHCUOKOCMU U 2A3a

ArperaTHble COCTOSIHUS BEIIECTRA.
Mopenb CTpO€HUS KUAKOCTEH.

Kpucrannuueckue u amopgHbie Tena.

I[aBaTB OIIPCACIICHHUC MMOHSTHH: HUCITapCHUC, KOHACHCAllUA, KUIICHUEC, TMHAMUYCCKOC PAaBHOBECHUC,
HaCI)IU_IeHHHﬁ mnap, HeHaCI)IH_IeHHHﬁ nmap, KpuTuicCkasda TeMIicparypa, TeMIiCcpaTtypa KUIICHHUA,
a0COII0THAS BIIAXKHOCTH BO3yXa, MapuuaJIbHOC JaBJICHUEC, OTHOCUTCIIbHAA BJIAXKHOCTb BO3yXa,
TO4YKa pOCHI.

PaCHOSHaBaTb, BOCITPOMU3BOAUTD, Ha6J'IIO):[aTB SABJICHUA: UCIIAPCHUC, KOHACHCAIMA, KHUIICHUC.
OnuceIBaTh CBOMCTBA HACBIIICHHOI'O I1apa.




Co3gaBaTh KOMIIBIOTEPHBIE MOJAEIM IUHAMUYECKOIO PABHOBECUS.

N3MmepsATh BIaKHOCTb BO3AYXa € IOMOLIBIO TUTPOMETPA U Icuxpomerpa. ONUChIBaTh YCTPOMCTBO
TUTPOMETPA U IICUXPOMETPA.

OnpenensiT OTHOCUTENIBHYIO BIAKHOCTb IO IICUXPOMETPUYECKOM TabiuIe.

OmnpenensiTe aOCOMOTHYIO BIaXXHOCTh BO31yXa, MapIHajIbHOE JaBJIeHHE, OTHOCUTEIbHYIO
BJIAKHOCTb BO3/1yXa, TOUYKY POCBI B KOHKPETHBIX CUTYyaLUAX.

Haxonuts B nmureparype u HTepHere nH(popMannio, TOTOBUTH MIPE3EHTALIMM U COOOIIEHUS O
BJIMSIHUY BJIAJKHOCTH BO3/yXa Ha IIPOLIECCHI XKU3HEAEATEIBHOCTH YEI0BEKA.

Hepeqﬂcnmb CBOMCTBA KNUAKOCTHU U OOBSICHSITH UX C MOMOLIBIO MOACIN CTPOCHUA KUJAKOCTH,
CO3JJaHHOW Ha OCHOBE MKT. JlaBaTh omnpejerneHre MOHATHI: Cuila MOBEPXHOCTHOTO HATSKEHUS,
KO3 (pPUIIHEHT MOBEPXHOCTHOTO HATSHKEHHU S, TOBEPXHOCTHAsI YHEpTHs. Pacmo3naBate u
BOCHIPOU3BOAUTL NPUMEPLI IPOABJIICHUSA IICI}'ICTBI/IH CHJIbI HOBEPXHOCTHOI'O HATAXKCHU .
OHpG}ICJ’IS{TB CHUJTY ITOBCPXHOCTHOI'O HATSXKCHUA, KOB(l)(l)I/ILII/ICHT TMMOBECPXHOCTHOT'O HATAXKCHUA,
MOBEPXHOCTHYIO SHCPIrrUI0 XXUJKOCTU B KOHKPETHBIX CUTYyalluiAX.

Pa3znnuaTe cMaunBaroniye u He CMAYMBAOIINE IIOBEPXHOCTH )XUAKOCTH. OOBACHATH NPUUUHY
JBYDKEHUS KHMJIKOCTH M0 KaMWUIIPHBIM TpyOkam. PaccuuThIBaTh BBICOTY MOAHSATHS (OIMYCKaHUS)
KUIKOCTH 10 Kanuiuisipy. Haxonute B utepatype u HTEpHETE HHPOpMAIINIO, TOTOBUTH
IPE3EeHTAlNN U COOOIICHUSI O MPOSBICHUU NEHCTBUS CHJIBI MOBEPXHOCTHOTO HATSKCHHS B KUBOM
npupoze. Ha3piBaTh CXOCTBA U pa3Iuuust TBEPABIX Tel, aMOP(PHBIX Tell, )KUAKHUX KPUCTAJIIOB.
[Tepeuncnars cBOMCTBA TBEPABIX TN U OOBSICHATH X C TOMOIIBIO MOAEIU CTPOCHHUS.
JleMOHCTpUpPOBAaTh OCOOEHHOCTH CTPOCHUS KPUCTANTUYECKUX U aMOP(HBIX TBEPIBIX Te,
UCTIONB3Ysl 00BEMHBIE MOJENH KpUCTaIoB. [IpUBOANTH MpUMEpHI MPOLIECCOB, MOATBEPKAAIOLINX
CXOJICTBO M PA3JIMYUSI CBOWCTB KPUCTAUINYECKUX U aMOP(QHBIX TBEPABIX TEll.

Haxomute B IHTEpHETE W TOMOIHUTENBHON JTUTEPAType CBEACHUS O CBOWCTBAX U MPUMEHECHHUHU
KPUCTALIMYECKHX M aMOP(HBIX MaTepuasioB. [ OTOBUTH MpPE3EHTAlMd U COOOIIECHUS I10
U3yYEHHBIM T€MaM (BO3MOKHBIE TEMBI IPEACTABIECHBI B yUeOHUKE).




OcHo6bl mepmoouHamuku

Buytpennss sueprus. Pabora u
TerIonepeaya Kak crocoOsl
M3MEHEHUs BHYTPEHHEH 3Hepruu.
IlepBblii 3aKOH TEPMOAMHAMUKH.
HeoGpaTtumocTh TenmoBbIxX
npotieccoB. [IpuHuMIbI neHCTBUS
TEIJIOBBIX MAIIUH.

JlaGopaTopHasi padora Ne 6
«3Mepenue yeabHON TermI0Thl
IJIaBJICHUA J1bda- KOCBECHHBIC
W3MEpPEHNUs)

KonTtpoJbHas padora Ne 2 o Teme:

«Monexkynapnas guzuxa»

JlaBaTh onpejeneHue MOHITUI: TEpMOJIUHAMUYECKas CUCTEMa, U30JIUPOBAaHHAS
TepMOJUHAMUYECKasi CUCTEMa, PABHOBECHOE COCTOSIHUE, TEPMOJUHAMUYECKHI MpoIecc,
BHYTPEHHSISI SHEPTHUs, BHYTPEHHSSI YHEPT U UI€aIbHOTO Ta3a, TeMI0EMKOCTb, KOJIHYECTBO
TEIIOTHI, yIeJIbHAs TEIJIOTa IJIaBJICHUs, YAeIbHas TEIIoTa mapoodpa3oBanus, yaeabHas
TeIJIOTa CropaHus TOIUIMBA, paboTa B TEpMOJUHAMUKE, aarnabaTHBIN mpolecc, 00paTUuMbIN
npoiiecc, HeoOpaTUMBIN MPOLIECC, HarpeBaTelb, XOJIOAUIBHUK, padodyee Teno, TENI0BOoi
neurarenb, KIIJ tennoBoro asuraresns. Pacio3HaBaTh TEPMOJUHAMUYECKYIO CUCTEMY,
XapaKTepHu30BaTh €€ COCTOSHHE U MPOIECCH M3MEHEHUS COCTOsHUS. [I[puBOAUTH IpUMEPHI
TEPMOJAMHAMUYECKIX CUCTEM M3 Kypca OMOJIOTHH, XapaKTepU30BaTh MX, OMMCHIBATh N3MEHEHUS
COCTOSIHUH.

OnuceBaTh CrIocoObI U3MEHEHHSI COCTOSTHUSI TEPMOIMHAMUYECKON CHCTEMBI IyTEM COBEPILICHUS
MEXaHMYeCKOH paboThl 1 npu Teruionepenade. CocTaBisiTh ypaBHEHUE TEIIOBOTO OallaHca B
KOHKPETHOHW CUTyalnu. BEIYHUCIIATH, UCIIONB3YS COCTABICHHOE YpaBHEHHE, HEU3BECTHHIC
BEIIMYUHBI.

Pacmo3naBathk pazoBbie IEPEX 0Bl IEPBOTO POA U COCTABIISATH YPaBHEHUS IS (Da30BBIX
Mepexo0B. BEIYUCIATH, MCTIONB3YS COCTAB JICHHBIC YPAaBHEHU S, HCU3BECTHHIC BEIIMIMHEI.
Onpenenars 3HaYeHHs] BHYTPEHHEH 3HEPIMM HJCAIbHOIO Ia3a, U3MEHEHUE BHYTPEHHEW 3HEpIruu
UJeaIbHOT O Ta3a, padoThl HAEATBHOTO ra3a, padoTsl HaJl HACAIbHBIM ra30M, KOJIUYECTBA
TEIJIOTHl B KOHKPETHBIX CUTYaLUAX.

OmnpenensaTe 3Ha4eHHE PaOOTHI UIEATHHOTO Tasa Mo TpaduKy 3aBUCUMOCTH IAaBICHHS OT 00BbEMa
pu 1300apHOM TIpoIlecce.

OnuceIBaTh T€OMETPUUECKUN CMBICT PabOTHl M PACCUUTHIBATH €€ 3HaYCHHE IO IpaduKy
3aBUCHMOCTH JaBJIEHUS UJICATBHOIO ra3a oT 00béma.

@opMyITHpOBaTh MEPBBIA 3aKOH TEPMOJMHAMUKHU.

CocTaBisATh ypaBHEHHUE, ONMCHIBAIOLIEE NEPBBIA 3aKOH TEPMOJUMHAMMKH, B KOHKPETHBIX
CUTYaLHUsIX JJI1 U30IPOLECCOB B UJI€aJbLHOM Trase.

BbruncnsaTe, UCHOIb3ysl COCTABICHHOE YpPaBHEHHE, HEU3BECTHBIC BEINYHUHBI.

Paznuuate oOpatuMbie u HeoOpaTtumble mpouecchl. [loaTBepxaaTh MmpuMepaMu HEOOPaTUMOCTh
TEIJIOBBIX MPOLECCOB.

®opMynHpoBaTh BTOPO 3aKOH TEPMOJMHAMUKHU, HA3bIBATh I'PAHUIIbl €r0 IPUMEHUMOCTH,
OOBSICHATH €ro CTATUCTUUYECKUU XapakTep. [IpuBOANTE NpUMeEpPHI TEIJIOBBIX JBUTaTENEH,
BBIJIEJISATH B IPUMEpPaxX OCHOBHBIE YACTH JABUTATENIEH, ONUCHIBATh NPUHLIMI 1EUCTBHUS.
Boruncnate 3nauenus KIIJ{ TeroBoro nBuratenss B KOHKPETHBIX cuTyauusax. Onpenensith




3nauenust KIIJ[ TemoBoro apurarens, padorarouiero no nukiy KapHo, B KOHKpETHBIX
CUTYyaLHsIX.

l'oToBUTH Mpe3eHTalMKU U COOOIIEHUS MO U3YYEHHBIM TeMaM (BO3MOKHBIE T€MbI MPEICTaBJICHbBI B
yaebnuke). Co3naBaTh KOMIBIOTEPHBIC TEILUIOBBIX MaliMH. HaxoauTe B nuTepaType
uH(popMaIuio o mpobdiieMax OXpaHe OKPYKarollel cpesbl.

VYyacTBOBaTh B AUCKYCCHH O MpOOIEMax IHEPreTHKH U OXpaHEe OKpPY)KAIoIIeH Cpenbl, BECTU
JIMAJIOT, OTKPBITO BRIPAKaTh U OTCTAMBAaTh CBOIO TOUYKY 3PEHUS, BHICIYIIMBATh MHEHHUE
OTITIOHEHTA.




JJeKTpOANHAM
UKi.- 17 9

dnekmpocmamuxa

Onektpuyeckoe nojue. 3akoH KyioHa.

HanpsikeHHOCTB M MOTEHIUA
3JEKTPOCTaTHYECKOT O IOJIS.
ITpoBOAHMKH, TOITYIPOBOJHUKH U
nuaiexktpuku. Konaencarop.

[aBatp onpeneneHne NOHATHI: JIEKTPUUECKUN 3apsil, FJIEMEHTAPHBIN JIEKTPUUECKUM 3apsi,
TOYCUHBIN DJIESKTPUUECKUH 3apsi]l, CBOOOTHBIN JICKTPUUCCKUN 3apsil, JIIEKTPUIECKOE TOJIe,
HanpsiXKEHHOCTh AJIEKTPUUECKOT 0 MO, IMHUM HANPSIKEHHOCTH 3JIEKTPUUYECKOT O OIS,
OJIHOPOJHOE BJIEKTPUUECKOE I0JIe, MOTEHIHA 3JIEKTPUYECKOro MoJis, pa3HOCTh MOTEHLHAJIOB,
SHEPTUS JIEKTPUUECKOTO MOJIsI, SKBUNOTEHLIMAJIbHAs TOBEPXHOCTD, 3JIEKTPOCTATUYECKAs
WHAYKUMS, OIS pU3aus JU3JIEKTPUKOB, AUIJIEKTpUUEcKasi IPOHUI[AEMOCTh BEILlECTBa,
3IEKTPOEMKOCTD, KOHAEHcaTop. Pacmo3naBaTh, BOCHPOU3BOAUTH U HAOIIOAaTh pa3inyHbIe
cnocoObl ArekTpu3anuu Tel. OOBACHATH SIBICHUE AJIEKTPU3AlMd Ha OCHOBE 3HAHUH O CTPOSHUU
BeniecTBa.OnuchBaTh U BOCIIPOU3BOIUTDH B3aUMOJEHCTBUE 3aPSIAKEHHBIX TEJl.

OnucelBaTh NPUHLUI ACHCTBHS IEKTpoMeTpa. POpMyIUpOBaTh 3aKOH COXPAHEHUS DJIEKTPH-
YECKOro 3apsl Ja, yCIOBHUS €ro IPUMEHUMOCTH. COCTaBIISITh YPaBHEHUE, BBIPAXKAIOLIEE 3aKOH
COXPaHEHUs JIEKTPUUECKOr O 3apsa, B KOHKPETHBIX CUTYalUsAX. BeIUNCIATE, HCIONAB3Ys
COCTABJICHHOE ypaBHEHHE, HEU3BECTHbIE BeMW4MHBL. DopmynupoBars 3akoH KynoHna, ycioBus
ero npuMeHuMocTH. COCTaBIATh YpaBHEHHUE, BhIpaxkarolee 3akoH KyinoHa, B KOHKPETHBIX
CUTyalHsIX. BIUUCIATE, UCIIONB3Ys COCTABIEHHOE YPaBHEHUE, HEU3BECTHBIEC BEIMUNHBI.
BrruncnaTe 3HaueHHE HANPSHKEHHOCTH IOJIS TOYEUHOrO JIEKTPUYECKOIO 3apsja, ONpPeNeisTh
HaIpaBJIEHUE BEKTOPA HAIIPSLDKEHHOCTU B KOHKPETHOM cUTyanu. PopMyaupoBaTh NPUHIUI
CYNEPIO3ULUHU FIEKTPUUECKHUX MOJIEH.

Omnpenenars HapaBJICHUE U 3HAYECHUE PE3YIbTUPYIOLIEH HANPSKEHHOCTH AIEKTPUIECKOTO OIS
CHCTE€MBI TOUEYHBIX 3apsAa0B. [lepedncnsaTe cBOMCTBA TMHUN HANPS)KEHHOCTHU 3JIEKTPUUECKOT O
nosist. MI300pakaTh SJEKTPHYECKOE MOJIE ¢ TTIOMOIIBIO IMHUH HANpsHKEHHOCTH. Pacrio3HaBath u
M300pakaTh JTUMHUM HAPSHDKEHHOCTH TOJISl TOUEYHOTO 3apsi/ia, CUCTEMBI TOUCYHBIX 3aps/10B,
3apsKEHHOMN IIOCKOCTH, ABYX (HECKOJBKUX) OCHOBA MOBEAEHHUS B AIEKTPOCTATHYECKUX
napauiedbHbIX INIOCKOCTEN, HUIMHAPA; OAHOPOIHOIO U 3JIEKTPUUECKUX Mosed. Onpenenars no
JUHUAM 3JIEKTPUUYECKOTO MOJIs 3HAKU onpeaeseHus 3apsaaoB. ONuchIBaTh MOBEAECHUE
IPOBOJHUKOB U JUAJIEKTPUKOB B AJEKTPOCTATHYECKOM I10JI€ HA OCHOBE 3HAHUU O CTPOEHUHU
BellecTBa. Pacno3HaBaTh M BOCIPOU3BOAUTE ABJICHHUS JIEKTPOCTATUUECKON MHIYKIUU U
HOJISIPU3ALIMH TUAIEKTPUKOB. TeopeTHuecKy MpeICKa3blBaTh HATMYUE 3HAH Uil O CTPOSHUU
BEILIECTBA, IPOBOJAHUKOB U JUIIEKTPUKOB B 3JIE€KTpruecKoM nosne. OO0OCHOBBIBATh U pa3BUBATh
CBOIO TOUKY 3peHusi. COCTaBIATh PAaBEHCTBA, CBS3bIBAIOIIME HANPSKEHHOCTH 3JIEKTPUUECKOrO
NOJISL B AMAJIEKTPUKE C HAPSIKEHHOCTHIO BHELIHEr 0 3JIEKTPUYECKOT 0 1MoJs. BbruncusTs,
UCIOJb3Ysl COCTABIEHHOE YpaBHEHUE, HEU3BECTHbIE BeNMUYMHBL. ONMUCHIBATH MPUHLMIT JEHCTBUS




AIIEKTPOCTATUUECKOM 3aUThl. ONpenensaTh NOTCHITHAT JIEKTPOCTATUYECKOTO MOJIsl B JaHHOM
TOYKE I0JIs1 OTHOT'O U HE CKOJIBKUX TOUEUHBIX 3JIEKTPUUYECKUX 3apsiJI0B, TOTEHIIUAIbHYIO
SHEPIUIO0 JIEKTPUUECKOT 0 3apsia U CUCTEMBI IJIEKTPUUECKUX 3aPsA0B, Pa3HOCTh NOTEHLIMAJIOB,
paboTy 3IEKTPOCTATUYECKOTO MOJIs, HAMPSIKEHNE B KOHKPETHBIX cuTyanusx. CocTaBisTh
ypaBHEHUS, CBA3BIBAIOLIME HATPSHKEHHOCTD AJIEKTPUUECKOIO OISl C pa3HOCThIO TOTEHLIMAJIOB.
Boruucndare, ucnosb3ys cocTaBleHHOE YPaBHEHUE, HEU3BECTHBIE BEIUUHUHBI.

N300pakaTh HSKBUINOTEHIIMATIBHBIEC TOBEPXHOCTH IJIEKTPUUECKOTo 1moJid. PacriosHaBars u
BOCIIPOU3BOJIUTH 3KBUIMOTEHIIMAIbHBIE TOBEPXHOCTH IOJI TOUEUHOT'O 3apsiJia, CHCTEMBI
TOUYEYHBIX 3apAI0B, 3apPSHKEHHOM MIIOCKOCTH ABYX (HECKOJIBKHX ) MapalIeIbHBIX TIIOCKOCTEH,
mrapa, cepsl, IUIMHAPA; OJHOPOTHOTO M HEOMHOPOTHOTO SJEKTPUUYECKUX Tojiei. OOBICHATH
YCTPOWUCTBO, NPUHIIUII I€UCTBUS,

MPAKTUYECKOE 3HAYEHHE KOHJEHCATOPOB. BBIUMCIATH 3HAYEHUSI 3JEKTPOEMKOCTU ILIOCKOIO
KOHJICHCATOpa, 3apsiia KOHJICHCATOpa, HAPsHKEHUS Ha 0OKIIaKax KOHISHCAaTopa, TapaMeTpoB
MIIOCKOT0 KOHJIEHCATOPAa, IHEPTUH JIEKTPUIECKOTO MOJIS 3apsI)KEHHOr 0 KOHAeHCaTopa B
KOHKPETHBIX CUTYaIUsAX.

PaccuutriBaTh 0011yI0 €MKOCTh CHCTEMBI KOHAeHcaTopoB. Haxonuts B UHTEpHETE M
JIONIOJTHUTENIBHON JTUTEpaType NHPOPMALIUIO 00 OTKPHITUHN 3JIEKTPOHA, HCTOPUU U3YUCHUS
9JEKTPUUECKUX SBIEHUN. [ OTOBUTH Mpe3eHTau U COOOIIEHNUS 110 U3YIECHHBIM TeMaM
(BO3MOXHBIE TEMBI IPEACTABICHBI B yUeOHUKE.




3aKoHbl NOCHOAHHO20 MOKA

IToCTOSHHBIN IEKTPUUECKUN TOK.
DnekTpoaBuxKyias cuia. 3akod Oma
JUJ151 IOJTHOM LeTIH.

JlaGopaTopHasi pabdota Ne7
«Hanpsxenue npu
MOCJIEA0BATEIbHOM BKITIOUYCHUH
JIAMITOYKHU U PE3UCTOpa HE PAaBHO
CyMMC HaHpH)KCHI/Iﬁ Ha JIaMIIOYKE U
pe3ucTope- MpoBepKa THIIOTE3
JlabopaTopnas padota Ne§
«M3mepenne DJIC ncTouHMKa TOKA U
- BHYTPCHHET'O COIIPOTUBJICHUSA
HMCTOYHUKA TOKa» -MIPAMBIE U
KOCBEHHbBIE M3MEPEHUSI U3MEPEHUE

JaBaTp onpeneneHue MOHITHN: 3JIEKTPUUECKUM TOK, CUJia TOKa, BOJIBT -aMIIEpHas
XapaKTEepUCTUKA, JIEKTPUUYECKOE CONPOTUBIIEHNE, CTOPOHHUE CHIIBI, 3JIEKTPOABUKYLIAs CUJIa.
IlepeuncisaTh ycnoBUs CyIIECTBOBAHUS 3JIEKTPUUYECKOr 0 TOKa. Pacrio3HaBaTh v BOCIIPOU3BOAUTD
SABJICHUE JIEKTPUYECKOT0 TOKA, JEHCTBUS JIEKTPUUECKOT0 TOKA B MPOBOAHUKE. OOBACHATD
MEXaHHU3M SIBJICHUW Ha OCHOBAaHHUU 3HaHUU O cTpoeHuHu BeulecTBa. Co3naBaTh KOMIbIOTEPHBIE
MOJIENIN 3JIEKTpUUYecKoro Toka. [lonp3zoBaTbcs aMInepMeTpOM, BOIBTMETPOM, OMMETPOM:
YYUTHIBATh OCOOCHHOCTH U3MEPEHUsI KOHKPETHBIM MPUOOPOM U IIpaBUIIa MOJKIIOYEHUS B
3JIEKTPUUECKYIO 1enb. VcciienoBars SKCepuMEHTaIbHO 3aBUCHMOCTh CHUJIbl TOKa B MPOBOJAHHUKE
OT HANPSDKEHHS U OT COMPOTHUBIICHHS MPOBOAHUKA. CTpOUTH TpaduK BOIBT-aMIIEPHON
XapaKTePUCTUKH.

®opmynupoBaTh 3akoH Oma Jyisi y4acTKa LIENH, YCIOBUSI €ro mpuMeHUMOCTH. COCTaBisITh
ypaBHEHME, ONKCchIBatollee 3aKkoH Oma 1Sl y4acTKa 1elu, B KOHKPETHBIX CUTYalUsIX.
Boruncnsats, HCTIONB3ys COCTaBIEHHOE YPaBHEHUE, HEM3BECTHBIC 3HAUEHUS BEJTUYHMH.
PaccuntriBaTh 001I€€ CONMPOTUBIICHNE YIaCTKA I[EMH MPH TTOCIEIOBATEIIFHOM U MapalyieIbHOM
COCIMHEHHSIX TTPOBOIHUKOB, TIPY CMEIIAHHOM COSTMHEHUW TTPOBOTHUKOB. BBITOMHATE pacdETh
CHJI TOKOB W HaIPSOKEHUW B Pa3IUYHBIX (B TOM YHCIIE B CJIOKHBIX) SJIEKTPHISCKUX TIETISX.
dopmynHpoBaTh W WCIONB30BaTh 3akoH Jlxoyms-Jlenna. Onpenensats paboTy W MOIIHOCTH
JJEKTPUYECKOIO TOKA, KOJUYECTBO TEIJIOTHI, BBIACIIAIOIIEHCS B IPOBOJHUKE C TOKOM, IIPH
3aJlaHHBIX ITapameTpax.

®opmynupoBaTh 3akoH OMa [ MOJIHOM LENH, YCIOBHS €ro NpuMeHUMOoCcTH. COCTaBIATh
ypaBHEHUE, BhIpakaromiee 3akoH OMa JuIsl TOJIHOM LEeNH, B KOHKPETHBIX cUTyauusx. Pac-
CUHUTBIBATh, CIIOJIb3Ysl COCTABICHHOE YPaBHEHNE, HEU3BECTHBIE BEIMUMHBIL. V3MepsaTh 3HaUeHnE
3JEKTPOJABMKYILEH CUIIbI, HAIPSKEHUE U CHIIY TOKA HA y4aCTKE LIENHU ¢ IOMOIIBIO BOJBTMETPA,
amnepMmeTpa 1 HU(pPOBBIX JATYUKOB HAMPSKEHUS U cuibl Toka. CoOII01aTh MpaBUila TEXHUKH
0€30IMacHOCTH MPHU paboTe ¢ UCTOYHUKAMH TOKA.

PaGoraTte B mape, rpymnmne npu BBIIOJHEHUM MpaKTHYECKUX 3afgaHuil. Haxoauth B smreparype u
HuTepHeTe nHGOPMALINIO O CBSI3H IEKTPOMATHUTHOTO B3aUMOJIEHCTBHS C XUMUYECKUMHU
peakuusaMu ¥ OMOJIOTHYECKUMH MPOIECCAMU, 00 NCIIONBb30BaHUH SJICKTPHUUECKUX SBICHUI
KUBBIMU OpPraHU3MaMU U T. [I.

['oToBUTH Mpe3eHTanMu M COOOILIEHUS MO U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMbl IPEJICTABIICHBI B
y4eOHUKE). BBIMONHATH 1ONMOIHUTENbHBIE HCCIIEA0BATENbCKUE Pa0OThI 10 U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI ITPEJICTABJICHBI B yueOHUKE U B pazzaene «Coaepkanue Kypca GU3UKN
JAHHOW MPOrpaMMBbl.




dnekmpuueckuil MoK 6 paznuiHbIX
cpeoax

DJIEKTPUUECKU TOK B MPOBOJHUKAX,
3JIEKTPOJIUTAX, TOJYIPOBOJHUKAX,
rasax u BakyyMe.
CBepXnpoBOAUMOCTb.

KonTtpoJabHas padora Ne 3 o teme:

«ONEeKTpOINHAMUKAY»

OOBSACHATH TEOPUIO TPOBOJUMOCTH p-N nepexona. [lepedncnsats OCHOBHBIE CBOMCTBA p -1I -
nepexona.

[IpuBOIUTH MpUMEPHI UCTIOIB30BAHUS MOy TPOBOAHUKOBBIX MPUOOPOB. OOBACHATH MEXaHU3M
00pa30BaHMs CBOOOIHBIX 3apsA0B B PACTBOPAX M pacIljiaBax 3J1eKTPOJUTOB. ONUCHIBATH
3aBUCUMOCTb COIPOTUBJIEHHUS JIEKTPOIUTOB OT TeMIepaTyphl. TeopeTHuueck Ha OCHOBAHUU
3HAHUN O CTPOCHHMM BEIIeCcTBa IPEeACKa3bIBaTh XOJ Ipolecca 3jekTponusa. [IpuBoauts mpumepsl
¥ BOCIIPOM3BOJIUTH (PU3NYECKHE SKCIIEPUMEHTBI, MOATBEPKIAOIINE BBICIICHUE HA AJICKTPOAaX
BEILECTBA IIPU MPOXO0KIACHUU IJIEKTPUUECKOr 0 TOKA YEPE3 IIEKTPOIUT.

YTOUHSTH IpaHUIBl TPUMEHUMOCTH 3akoHa Oma JJIsi OMMCaHUsl MPOXOXKACHUS JIEKTPUUECKOr0
TOKa 4epe3 3NEeKTPOIUThL. [[pUMeHsITh 3HaHUS O CTPOCHUHU BEILIECTBA JJIsl ONMCAHUS SABJICHUS
2JIEKTPOIU3a.

CocTaBisTh ypaBHEHHUE, ONUCHIBAIOLIEE 3aKOH 3yieKkTponn3a dapanes, 1151 KOHKPETHBIX
cuTyanuii. BeluucasTh, HCIONb3ysS COCTABICHHOE YpaBHEHHE, HEU3BECTHBIC 3HAUEHHS BEJIUYUH.
[TpuBOIMTH TPUMEPHI MCIIONB30BaHUs AMeKTpoauTa. OOBSICHATH MEXaHH3M 00pa30BaHUS CBOOOJ-
HBIX 3aps/10B B ra3ax. [[pyMeHsITh 3HAHUS O CTPOCHUHU BEUIECTBA JJIsI ONMCAHUS SIBICHUI
CaMOCTOATEJIIBHOTO U HECAMOCTOATEIBHOr 0 pa3psaoB. Ilepeuncnars OCHOBHBIE CBOWCTBA U
o0nacTu MpuUMeHEHUs MIa3Mbl. PaboTaTs B mape, rpyrmie npy BHIOTHEHUN HCCIE0BATEIbCKUX
paboT, IpH OCYIIECTBICHUU TEOPETUUYECKHUX MpeAcKa3aHuil. [[0OTOBUTH Mpe3eHTaluN U
COOOIIEHUsT IO U3YYEHHBIM TeMaM (BO3MOKHBIE TEMbI MPE/ICTABICHB B y4eOHHKE.

Hmozoeasn konmponvnasa padboma

IIOBTOPEHH
E

Maznuumnoe none (6)
Nunykuys marHuTHOrO mosis. JelicTBMe MarHMUTHOTO TMOJSI HA MMPOBOJHUK C TOKOM W JIBIKYINYIOCS 3apspbKeHHYro dactuily. Cuiia Amriepa u
cuna Jlopenua. MarautHeiii notok. [IpaBuio Jlennia. MarHuTHBIE CBOMCTBA BEIIECTBA.

Inekmpomaznumnan unoykuus(7)
3aKO0H 3JIEKTPOMAarHUTHOW MHAYKIIMU. DJIeKTpoMarauTHoe nosne. [lepemennsiil Tok. SIBneHue camonnaykiuu. MHIYKTUBHOCTE. DHepeauis
INEKMPOMASHUMHO20 NOJIAL.
OnekTpoMarauTHbie KoneOanus. KoieOarenbHBIN KOHTYP.

11 kiaacc

DJieKTpoAMHaMuKa (MpoaosukeHue) (41 4.)




Inekmpomaznumnule Konedanus(6)
DnekTpoMarHuTHbIe Koiebanus. KonebaTenbHbIi KOHTYD.

Inekmpomazuumuule 601HbI(7).
DNEeKTpOMarHuTHBIE BOJHBIL. J{Mama3oHbl 3JIEKTPOMArHUTHBIX W3JIYYEHUNW W HUX MPAKTHUYECKOE MpPUMEHEHHE.

Onmuxa(l5)
l'eomeTpuueckas ontuka. CBeTOBbIE JyuH. 3aKOH NpeioMieHUs cBeTa. [loanoe enympennee ompasicenue. [lpuzma. ®opmysa TOHKON JTUH3BI.

[Tonydenmne n300pakeHus ¢ MOMOIIBIO TUH3bI. BomHOBBIE cBOMcTBA cBeTa. CKOPOCTh CBETAa U METO/BI €€ n3Mepenus. [ucnepcus cera.
Wntepdepenuus ceta. KorepentHocts. Iudpakuus csera. JudpakimonHnas pemerka. [Tornepednocts cBeToBbIX BOMH. [lonspusanus ceera.

Nznyuenue u cnektpsl. lllkana s3nekTpoMarHuTHHIX BOJIH.

JlabopaTopHble padoThI
1.Habmronenue sBIEHUS 3JI€KTPOMArHUTHOW MHAYKIMH - HAOIIOJICHNE SIBIICHUH.

2.0npeneneHue nMoka3arelis IpeJIOMIECHHS CPEbl - KOCBEHHBIE U3MEPEHUS.
3.13mepenne GoKyCHOTO pacCTOSHUS cOOMparOIIel U pacCeMBAIOIICH JINH3 - KOCBEHHBIC H3MEPCHHUSI.

4. OmnpezeneHue JIHHBI CBETOBOW BOJHBI - KOCBEHHBIE H3MEPECHUSI.
5.HaGiroieHne BOJTHOBBIX CBOMCTB cBeTa: MU PAKIIH, HHTEpPEepeHITHS,
MOJISIpU3asi- HAOTIOJCHHE SIBICHHM.

6. HaOuroteHue CieKTpoB - HaOII0 ICHNE SIBIICHUH.

OcHOBBI CHIeNIUATBHOI TEOPUH OTHOCHUTEIbHOCTH. - 3 Y.
WMHBapunaHTHOCTh MOMYJISI CKOPOCTH CBETa B BakyyMme. [IpuHIMIT OTHOCHTENbHOCTH DHHIITEHA. CBSI3b MAacChl M YHEPTHUH CBOOOIHOMN

YaCTHUIBI. 9Hepr1/m IIOKOA.

KBanToBas ¢pusuka. ®uzuka aToMa 1 aTOMHOT0 siipa.-17 4.

Keanmoesas ¢puzuxa (4)
I'umore3a M. [Tnanka. @orosnexkrpuueckuii 3¢ dexr. Poron. KopmyckynsapHo-BomHOBOU Ayanu3m. CoomHuouenie HeonpedenreHHocmell

Tetizenbepea.

Crpoenne atoma(5)
[Inanerapnas moaens aroma. OObsICHEHHE IMHEHYATOT O CIIEKTPa BOAOPO/Ia HA OCHOBE KBAaHTOBBIX MOCTYJ1aToB bopa.



Oneprus cBs3u(8)

CocTaB U CTpOEHUE aTOMHOT0 Si/ipa. DHEPTHUSI CBSI3U aTOMHBIX siep. BUabl paguoakTUBHBIX MPEBPAIlEHUN aTOMHBIX SEp.
3aKOH paJuo0aKTUBHOIO pacnajaa. JAaepHeie peakuuu. l{enHas peakiys AeaeHUS aaep.

OneMeHTapHble YacTulibl. DyHIaMEHTaANbHbIE B3aUMOJECHCTBUS.

TODHEI ThI
7. OnpezeneHre UMITyJIbCa M SHEPTUU YaCTHIBI IPU ABMKEHUHM B MarHUTHOM noine (1o ¢ororpadusM) - KOCBEHHBIC HU3MEPEHUS.

Crtpoenue BeesieHHO.-5 u.
CoBpeMeHHBbIE TPEICTAaBICHUS O MpOoUCXoxaeHnn u oo ComHia u 3Be3n. Knaccudukarus 3Be3. 3Be3abl 1 UCTOYHUKU WX DHEPIHU.
I'anakruka. [IpeacraBienue o CTpOEHUHU U BONIOLMY BeeneHHOM.

IloBTOpeHue-2 4.
[ToBTOpenne tem: «DnekTponuHaMuKa», «OCHOBBI CIIEIUATLHON TEOPHHM OTHOCHUTENBbHOCTH», «KBaHTOBas ¢m3nka. @u3nka aromMa U aTOMHOTO
aapar.



TEMATUYECKOE IJIAHUPOBAHME C OIIPEJEJIEHUEM OCHOBHBIX BHU/I0OB YYEBHOM
JAEATEJIBHOCTH OBYYAIOIIUXCA ITPU U3YUYEHUU KYPCA OPU3UKU

11 KJJACC
Coneprxanue Koi-Bo OcHOBHBIE BU/IBI JESTENBHOCTH O0yJaromuxcs
JacoB
Paznennl nporpamMmMbl Tembl, BXoAsIIIIAEe B JaHHBIH
pasaen
JleKTPOoAUHAMMKA Maznummnoe none 6 JlaBaTp onpenencHue NOHITHI: MAarHUTHOE MOJIE, HHAYKIUA

( mpomoskenue)- 41 u

NHayknus MarHUTHOTO
nojs. JleiicTBue MarHUTHOTO
IIOJIS1 HA IPOBOJHUK C TOKOM U
JBHKYILIYIOCS 3apsSIKEHHYIO
yactuny. Cuiia Ammnepa u cuina
Jlopennia. MarHuTHBIN MOTOK.
ITpaBumo Jlenna.MarautHeie
CBOWCTBA BEIIECTBA.

MarHUTHOIO I0JIs, BUXPEBOE MoJIe, cuila Ammnepa, cuiia JlopeHna,
deppo MaruHeTuk, JomMeH, remneparypa Kropu, MmarautHas
IIPOHUIAEMOCTH BEILECTBA.

JlaBaTh onpeaeneHue eIMHULBI MHIYKIIUA MATHUTHOTO ITOJIA.
[TepeuncnaTh OCHOBHBIEC CBOWCTBA MAarHUTHOT O ToJIs. M300pakath
MarHUTHbBIE JINHUU [TIOCTOSHHOIO MarHuTa, NpsIMOro MPOBOJIHHKA C
TOKOM, KaTyIIKH ¢ TOKOM. HaGmo1aTe B3anMoieiicTBHE KaTyIIKH C
TOKOM M MarHuTa, MarHUTHOHN CTPEJIKH U NPOBOJHUKA C TOKOM,
JEMCTBHE MarHUTHOrO IOJS HA ABMXKYILYIOCS 3apsSyKEHHYIO YacTHILY.
®opMynupoBaTh 3aKOH AMIIepa, Ha3bIBaTh

rpaHuLbl €ro NpUMEeHUMOCTH. OnpenenaTs HallpaBiIeHUuEe JUHUI
MHYKIIUM MarHATHOTO MOJISI C IIOMOUIBIO MpaBmiia OypaByunKa,
HaIpaBJIEHUE BEKTOPOB CUJIbl Amriepa 1 cuibl JIopeHIa ¢ TOMOILbIO
npaBuJia JieBod pyku. [IpumeHsaTs 3akoH AMriepa u GopMyIy JUist
BbIUKCIIeHus cuiibl JlopeHua npu pemenun 3aga4. OObACHATD
OPUHIUI PabOTHl HUKIOTPOHA U Macc crekTporpada. [lepeuncnars
THUIIBI BELIECTB 10 MATHUTHBIM CBOWCTBAM, Ha3bIBaTh CBOMCTBA Jua-,
napa- u GeppOMarHeTuKkoB. MI3MepsTh cuily B3auMOeHCTBUS
KAaTYIIKU ¢ TOKOM U MarHuTa.

WccnenoBarh MarHUTHBIE CBOMCTBA TEJ, U3TOTOBJIEHHBIX U3 Pa3HBIX
MaTepuaioB.




PaGorare B nape npu BBIIOJIHEHUH NPAKTUUYECKUX 3aJaHuM, B Mape u
rpynme npu pemeHuu 3agad. OObsCHATh NPUHLUI JEHCTBUS
3JIEKTPOM3MEPUTEIBHBIX TPUOOPOB, FPOMKOTOBOPHUTENS U
anekrpoasurarens. Haxonuts B smreparype u MuTepHere
uH(popMaIio o BKIaae Ammepa, JIopeHna B M3y4eHHEe MarHUTHOTO
nojsi, pycckoro ¢usuka CTosieToBa B MCCIIEI0BAHNE MArHUTHBIX
CBOHMCTB (heppOMarHeTHKOB, O MPUMEHEHUH 3aKOHA AMIiepa,
IPAaKTUYECKOM MCIOJIb30BAaHUH JIEHCTBUS MAarHUTHOTO MOJIS HA
JBIDKYIIHICS 3apsi]l, 00 YCKOPUTENSIX 3JI€MEHTAapHBIX YacTHI, O
BKJIaJI€ POCCUICKUX YYEHBIX B CO3JJaHUE YCKOPUTEIEH
3J€MEHTapHBIX YaCTHUIl, B TOM 4uciie B O0beIMHEHHOM HHCTUTYTE
snepHbix uccnenoBanuit (OUSN) B r. JlyOHe n Ha aHAPOHHOM
komutaiinepe B LIEPHe; 06 ncnonbs3oBanuu eppoMarHeTukoB, o
MarHMTHOM T0Jie 3eMJIH.

['oTOBUTH Ipe3eHTaluu M COOOIIEHHS 10 U3 YUEHHBIM TEeMaM
(BO3MOKHBIE TEMBI TIPEICTAB JICHBI B yUeOHUKE. )

InekmpomacHumMHaAA UHOYKUUSA

3aKoH 3JEKTPOMArHUTHON
WHIYKIHAN. DIEKTPOMArHuTHOE
nosie. [lepeMeHHbIN TOK.
SIBeHNEe CAaMOMHAYKIUH.
NHnykTUBHOCTB. DHEpeus
9NeKMPOMASHUMHO20 NOJIA.
DJIEeKTpOMarHUTHBIE KOIEOaHHUS.
KonebarenbHbIil KOHTYP.

JlaGopaTopHas padora Nel
«Habnronenue siBIeHUs
ANEKTPOMArHUTHOW MHIYKIIHH -
HaOII0ICHUE SIBIICHUI

JaBaTp onpeneneHue NOHIATHN: SIBIEHUE JJIIEKTPOMArHUTHON
WHAYKLIWU, MAarHUTHBIA TOTOK, DJ{C MHAYKIINN, HHIYKTUBHOCTbD,
camouHaykuus, J1C caMOMHAYKIINH.

PacrioznaBatb, BOCIPOH3BOIUTD, HAOIONATH SIBIICHHE
3JEKTPOMAarHUTHOM MHAYKLHH, MOKa3bIBaTh IPUYUHHO-
CJIeICTBEHHBIE CBSI3M NpH HaOMI0IeHnHU saBieHus. Habnronats u
AQHAJIN3UPOBATh HKCIEPUMEHTHI, JEMOHCTPUpPYIOLIe npaBuio Jlenna.
®opmynaupoBats npaBuiio JIeHa, 3aKOH 3JIEKTPOMarHuTHOU
WHAYKLUHU, Ha3bIBaTh IPAaHULbI €r0 IpUMEHUMOCTH. VccnenoBath
SABJICHUE JIEKTPOMArHUTHON MHIYKLIHH.

[lepeuncnsars ycnoBus, IpU KOTOPBIX BOSHUKAET HMHIAYKIMOHHBIA TOK
B 3aMKHYTOM KOHTYpe, KaTylke. OnpeaensTs poiib )KeJIe3HOr 0
ceplieyHuKa B KaTymke. M300paxkars rpaduyecku BHEUTHEE U
MHAYKIMOHHOE MarHuTHbIe nojsi. OnpeaensTh HanpapieHUe
MHJYKIIMOHHOI'0 TOKAa B KOHKpETHOU cuTyanuu. OObsACHATh
BO3HUKHOBEHHE BUXPEBOr0 JIEKTPUUECKOro MO U




3JEKTPOMArHUTHOTO 1oJisi. OMUCHIBATH MPOLIECC BOZHUKHOBEHUS
OJIC uHAYKUHUM B IBUXKYIIUXCS MpoBOoAHUKAX. [IpencTaBusTh
TporenepaTopa Mukpodona. PaboraTe B mape u rpymnme npu
BBITIOJTHEHUH TTPAKTHYECKUX 33/1aHUH, TNIAHUPOBATH KCIIEPUMEHT.
[lepeuncnare mpuMepsl UCIIOIB30BAHUS SIBICHUS HIEKTPOMAarHUTHON
uHIyKnuu. Paco3naBath, BOCIPOM3BOAUTE, HAOIIOAATh SBICHUE
CaMOWHAYKIIMH, TIOKa3bIBaTh NMPU YHHHO-CJIEJICTBEHHBIE CBSI3U MPH
HaOMt01eHnH sBieHuss. DOopMyITupoBaTh 3aKOH CAMOUHIYKIUH,
Ha3bIBaTh TPAHUIIBI €70 TPUMEHUMOCTH.

[IpoBOIUTH aHANOTHUIO MEXKAY CAMOMHAYKIIMEH U HHEPTHOCTBIO.
Onpenenars 3aBUCUMOCTh WHIAYKTUBHOCTH KATYIIKH OT €€ JJIUHBI U
TIJIOTIA/ I BUTKOB.

OrnpenensaTh B KOHKPETHOW CHUTYyaIluy 3HAYEHUs: MArHUTHOTO
noroka, DAC nanykunu,31C MHAYKINU B ABUXKYIIUXCA
npoBogHukax, 3/1C caMOMHIYKIINHA, HHAYKTUBHOCTD, SHEPTUIO
31eKTpoMarHuTHoro noist. Haxonuts B sinteparype u MaTepuere
uH(pOopMaIuo 00 UCTOPUU OTKPBITHUS SBJICHUS 3JIEKTPOMArHUTHOM
WHJYKIIMH, O BKJIaJIE B U3YYEHHE ITOTO ABJIEHUS POCCHIICKOr 0O
¢usnka 3. x. JIenna, o 60pb0e C MPOSBICHUSMHU IIEKTPOMArHUTHON
MHIYKIHUYU U €€ UCI0JIb30BAHUU B IPOMBIIIJIEHHOCTH. '0OTOBUTH
Npe3eHTAlUH U COOOIIECHUS IO U3YYECHHBIM TeMaM (BO3MOXHBIE
TEMBI IIPECTaBICHBI B yUeOHUKE).

dnekmpomazHumuole
Koneoanus.

DJIEeKTpOMarHUTHBIE KOIEOaHHUS.
KonebarenbHbI KOHTYP.

KonTpoabnas padora Nel
«Mar"auTHoe noJie.
DNeKpOMarHuTHbIC KOoJIeOaHMs»

JlaBaTh ompenercHUE MOHATHI: KOJeOaHuUs,

Koye0aTenpHas CHCTeMa, MEXaHUIeCKHe KoJieOaHusl, TapMOHUYECKUE
KoJieOaHusl, CBOOOIHBIC KOJIeOaHusI, 3aTyXalIIure KojieOaHus
BBIHYXJICHHBIC KOJICOaHUsI, pe30HAHC, CMEIIICHUE, aMILIUTY 1A,
nepuoj, 4acTora, CoOOCTBEHHas 4acToTa, (haza. HaszpiBaTh ycinoBus
BO3HUKHOBEHHS KojieOanuil. [I[puBoauTh IpUMEpHI KojieOaTeIbHbIX
cucteM. ONMUCHIBATH MOJICTH «IIPYKUHHBIA MasiTHUK
«MaTeMaTHYCCKU MassTHUK». [lepedncisiTh BUIbI KOJIeOATEIBHOTO
JIBM)KCHUS, UX CBOWCTBA. Pactio3HaBaTh, BOCIIPOM3BOIUT,
HaOMoAaTh TAPMOHMYECKHE KoJieOaHusi, CBOOOHbIC KojebaHwms,




3aryxaroluye Kojaebanus, BIHYK/ICHHbIe KojeOaHusl, pe30HaHC.
[Tepeuncnsats crocoObl MOTYyYEHUS] CBOOOTHBIX M BBIHYKICHHBIX
MEXaHMYECKUX KOJIeOaHUH.

CocTaBJiTh ypaBHEHHUE MEXaHUYECKUX KOJIeOaHUH, 3aITHChIBATh €T0
pemenue. OnpeaensaTh M0 ypaBHEHUIO K0Je0aTeIbHOTO IBHXKEHUS
napaMeTpbl KojaeOaHui.

[MpencraBisaTh rpaduuecKu 3aBUCUMOCTH CMEIIEHHUSI, CKOPOCTH U
YCKOPEHUS OT BPEMEHH IIPH KOJICOAHUSIX MAaTEeMAaTHYECKOTO U
NPY)KUHHOTO MasTHUKOB. OnpenessiTe mo rpadukKy XapakTepUCTHKH
KOJIe0aHM: aMIIIUTYy, IEPUOJ] U HaCTOTY.

N300paxars rpaguyecK 3aBUCUMOCTh aMIUTUTY bl BEIHYKICHHBIX
KOJICOaHHIT OT YaCTOTHI BHIHYKIAIOIICH CHIIBI. AHATU3UPOBATH
U3MCHCHHE TaHHOT 0 rpad)uKa NPy U3MEHEHUU TPEHHUS B CHCTEME.
BBIUUCIIATS B KOHKPETHBIX CHUTYAIMsIX 3HAYCHHUS TEpPHOAa KoleOaHHi
MaTEMaTUYECKOr0 U MPYKUHHOI'O MasiTHUKA, SHEPTUH MasITHUKA.
OOBSACHATH MPEBpAIICHUS YHEPTHHU TIPU KOJICOAHUIX
MaTEeMaTHYECKOro MasiTHUKA U rpy3a a npyxune. McciaenoaTs
3aBHCHUMOCTH MIE€pH0/1a KojeOaHHi MaTeMaTHUECKOT0 MasiTHUKA OT
€ro JUIMHBI, MAaCChl U aMILTUTYABI KOJIeOaHUH.

HccnenoBarh 3aBUCHMOCTD MEPHO/Ia KOIeOaHUH Ipy3a Ha IPYKUHE
OT MaccChl I'py3a XECTKOCTH MPYXUHBI. PaboTaTs B mape u rpymnre
IpH PeLIeHUH 3a/1a4 U BBHITTOJIHEHUH IPAKTUYECKUX 3a/1aHUM,
HCCIIeIOBaHMH, IUIAHUPOBATh dKCIEPUMEHT. BecTn nuckyccuio Ha
teMy «Ponb pe3oHaHca B TEXHUKE U OBITY».

Haxonuts B nuteparype u MHTepHere uHpopMammo 00
UCIIOJIb30BAaHUU MEXaHWYECKHUX KoJeOaHui B mpudbopax
reoJI0OrOpa3BeIKu, Jacax, APYrux yCTpoucTBax.

JlaBaTh onpezeneHue MOHATHI: SJIEKTPOMArHUTHBIE KoJeOaHHs,
KOJIeOaTeNbHBI KOHTYP, CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOaHUs,
aBTOKOJIEOATEeNIbHAS CHCTEMA, BBIHYK/ICHHBIE DJIEKTPOMAarHUTHBIC
KOoJeOaHusl, IEPEeMEHHBIH 2JIEKTPUUECKHI TOK, aKTUBHOE
CONPOTHBIICHHE, WHAYKTHBHOE COMPOTUBIICHUE, EMKOCTHOE




COMPOTHBIICHKE, ITOJTHOE COIPOTHBIICHHE LIENH [TEPEMEHHOr0 TOKa,
JIECTBYIOIIleE 3HAUYCHUE CHIIBI TOKA AEHCTBYIOIIEE 3HAUEHUE
HaIpspKeHus, Tpancpopmarop, koappuiuenT Tpanchopmanm.
N300paxars cxeMy KoyiebaTeIbHOr0 KOHTYpa M ONMCHIBATh IPUHIIHIT
ero paboThI.

Pacno3naBatb, BOCTIpOM3BOJINTH, HAOMIOAATH CBOOOIHBIC
QJICKTPOMAaruuTHLIC KoJIeOaHus BBIHYKJACHHBIC 3JICKTPOMAariuTHLIC
Kosie0aHusl, pe30HAHC B [[ENHU IIEPEMEHHOT0 TOKA.

AHanu3upoBaTh NPEBPAILCHUS SHEPIMH B KOJIEOATEIBHOM KOHTYpE
[IPYU 3JIEKTPOMArHUTHBIX

konebanusx. Ilpeacranare B Bujie rpadukoB 3aBUCUMOCTb
QJICKTPHUYCCKOI'O 3apsja, CUJIbl TOKAa U HAIPSIXKCHUA OT BPpECMECHU IIPpHU
CBO6OI[HI>IX QJICKTPOMArHUTHBIX KoJIcO0aHUAX. OHpe}IeJ’IHTB 10
rpadguky KonebaHuil XapaKTepPUCTUKU: AMITUTYAY, IEPUOJ U
qacToTy. HpOBO}II/ITB AHaJIOTUI0 MCXKAY MEXaHUYCCKUMU U
9JIEKTPOMArHUTHBIMU KOJIe0aHUSIMH, 3aIUChIBATh (popMyITy
Tomcona.

Berancnsats ¢ momonisio popmyinsl ToMcOHA Mepuo U 4acTOTy
CBOOOJIHBIX AJIEKTPOMArHUTHBIX KoneOanuid. OmnpenensTs nepuos,
4acTOTY, aMIUIUTYy KOoJIe0aHUN B KOHKPETHBIX CUTYaIHIX.
HccnenoBatp 3neKTpoMarnuTHele KoneOanus. Ilepeuncnsats
CBOMCTBA aBTOKOJI€OaHUM,

aBTOKoOJIeOaTeIbHON cucTeMbl. [IpuBOIUTH TPUMEPHI
ABTOKOJIEOATENbHBIX CHCTEM, UCIIOJIb30BAHUS aBTOKOJIEOaHUH.
OOBICHATH MPUHLIUII MOTYYEHUS IEPEMEHHOT0 TOKa, YCTPOMCTBO
reHeparopa nepeMeHHOro TOKa. 3a3bIBaTh 0COOEHHOCTH
NEPEMEHHOT0 AJIEKTPUUYECKOrO TOKA HAa y4YacTKe LEMH C PE3UCTOPOM.
Ha3piBaTh 0COOEHHOCTH MEPEMEHHOTO SJIEKTPUYECKOr0 TOKA Ha
ydacTKe [enu ¢ KoHaeHcatopoM. Ha3eiBaTh 0COOEHHOCTH
MEPEMEHHOTO IEKTPUUYECKOTO TOKA Ha Y4aCcTKe [EMU C KaTyIIKON
WHJYKTUBHOCTH. 3anuChIBaTh 3aK0H OMa 11 Ienu NepeMeHHOT 0
Toka. HaxomuTh 3Hau€HHs CHIIBI TOKA, HANPSHKCHUS, aKTHBHOTO




CONPOTUBJIEHUS, UHAYKTUBHOIO CONPOTUBIIEHUS, EMKOCTHOT O
COIPOTUBJICHMUS], IOJTHOT'O CONPOTHBIIEHUS LIENIU IIEPEMEHHOI0 TOKa B
KOHKPETHBIX CUTYyallUsX. BeIUunCIATh 3HaUeHHUs] MOIIHOCTH,
BBIJICJIAIOICHCS B LIENIU IIEPEMEHHOI0 TOKA, IeHCTBYIOIINE 3HAUCHHS
TOKa U HampskeHus. Ha3piBaTh yci10BHUsI BOSBHUKHOBEHHUS pEe30HaHCa
B LIENIU [IepEMEHHOro0 Toka. OnuchIBaTh YCTPOICTBO, IPUHIIUII
NeficTBUS U TpUMeHeHue TpaHcdopmaTopa. Beruncnate

K0P uIMeHT TpaHchopManry B KOHKPETHBIX cUTyanusx. Haxomutsb
B tuTeparype u HTepHeTe nHGOpMAaIUIO O MONyUYEeHUH, Ilepeade u
UCIIOJIb30BAHUU [IEPEMEHHOI0 TOKa, 00 UCTOPUH CO3JIaHUS U
IPUMEHEHNHU TpaHC()OpMaTOpOB, NCIIOIB30BAHUH PE30HAHCA B IIETIH
NepeMEHHOT0 TOKa U 0 00pbbe ¢ HUM, ycrexax u npodiemax
3eKTpodHepreTKH. COCTaBIATh CXEMBI PEOOPA30BAHMS YHEPTUU

Ha TOIl u 'DC, a Takke cxemy nepenadn u motTpeodIeHus
9JIEKTPOIHEPTUH, HA3bIBATh OCHOBHBIX MOTpeOuTenei
9NEeKTpo3Hepruu. Ilepedncnars NpuYMHBl NOTEPh SHEPTHU U
BO3MOKHOCTH IS IIOBBIIIEHUS

b dexTuBHOCTU €€ UCMOoNIb30BaHUA. BecTu nucKyccuio o monsse U
BpEIE NIEKTPOCTAHUUHI, apryMEHTHPOBaTh CBOKO ITO3UIMIO, YMETH
BBICJIyIIUBATh MHEHHE IPYTUX YYaCTHUKOB.

['0TOBUTH NpEe3eHTAlMU U COOOLICHUS 10 U3YyYEHHBIM TeMaM
(BO3MOKHBIC TEMBI IPEJCTABJICHBI B YICOHHUKE).

9J1el<mpomazuumubte B60JIHbl.

9J'ICKTpOMaFHI/ITHBI€ BOJIHEI.
I[I/IaHEBOHbI QJICKTPOMArHUTHBIX
I/ISHy‘IeHI/Iﬁ N UX IPAKTHUYICCKOC
INPUMCHCHHUC.

Omnpenenenre MOHATHI: 3JEKTPOMArHUTHOE IOJIE, BUXPEBOE
3JEKTPUYECKOE T0JIE, IJEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI,
JUIMHA BOJIHBI, ()a3a BOJIHBI, BOJIHOBAsI IOBEPXHOCTb, (DPOHT BOJHEI,
Jy4, IUIOTHOCTb MMOTOKA U3JIy4YEHUS, TOUEUHBIA UCTOYHUK U3TyYCHUS,
OTpa)keHue, MpeIoMIIeHHE, OTIOIIeHIEe, UHTep(hepeHIns,
T(paKIys, MOMEePeYHOCTb, OIAPH3AHS HIEKTPOMArHUTHBIX BOJH,
paauocBs3b, paAuoJIOKalUs, AMIIUTYAHAS MOAYIALMA,
nerektupoBanue. O0bsACHATh B3aMMOCBS3b IEPEMEHHBIX JJIEK-
TPUUYECKOr0 U MarHUTHOT O noJiei. PucosaTe cxemy
pacnpocTpaHeHHsl dJIEKTPOMarHuTHOW BOJHBL llepeuncnars




CBOMCTBA U XapaKTEPHUCTUKHU IJEKTPOMATHUTHBIX BOIH. OOMEHSTH
MPOLIECCH] B OTKPBITOM KOJIEOATEIbHOM KOHTYpE, MPUHIUII
U3JIyYEeHUs] U MHTETpalliu JIEKTPOMAarHUTHBIX BOJIH. Pacrio3HaBars,
HaOII01aTh 3JIEKTPOMAarHUTHBIE BOJTHBI, U3JIy4eHUE, IPUEM,
OTpakeHue, NMpeoMIeHHe, MOTIOIeHNe, UHTepDhepeHIuIo,

T (pakIuio U MOJISAPU3ALUIO STEKTPOMArHUTHBIX BOJH. BRIYUCIATH
B KOHKPETHBIX CUTYalUsIX 3HAYEHUSI XapaKTEPUCTUK BOJIH: CKOPOCTH,
YaCTOTHI, IJTMHBI BOJHBI, pa3HOCTH (a3, TIIyOMHY ayAn0IOKAIlHH.
CpaBHUBaTh MEXAHUYECKUE U JIEKTPOMArHUTHBIE BOJIHBI.
OOBSACHATH MPUHIUIIBI PAAUOCBSI3H U TeneBuaeHUSI. OOBSICHATH
MPUHIUIBI OCYIIECTBICHHUS MPOLIECCOB MONYJISILIUU U
neTekTupoBanus. M300pakaTh MPUHIIMTTAATBHBIC CXEMBI
panuonepenarunka u paguonpuémMaruka. OcymecTBisTh
panuorniepenady u paauonpuéM. OOBSICHATH MPHUHIUITEI MTEpeIavn
n300pakeHHs TeJIenepelaTunKoM U IIPUHITUIIBI, U U300pakeHUS
TEJIEBU30POM.

. Ha3pIBaTh M OnKCHIBaTh COBPEMEHHBIE CPENICTBA CBSI3H. BrinensaTs
posb A. C. IlonoBa B U3y4€HNUH 3JIEKTPOMArHUTHBIX BOJIH U
CO3JIaHUM paguocBA3U. OTHOCUTHCS C YBAXKEHHUEM K YUYEHBIM U UX
OTKpBITUSIM. OOOCHOBBIBATh BaXXHOCTb OTKPBITUS
3JIEKTPOMArHUTHBIX BOJIH JJI pa3BUTUA Hayku. HaxoouTs B
muteparype u MHTepHere mH(pOpMANHIO, MO3BOJSIONIYI0 OTBETUTH Ha
NOCTaBJICHHBIE BONPOCHI 110 TeMe. PaboTaTh B mape u rpyIre npu
PELIEHNH 3a a4 U BBIIOJHEHUM IPAaKTHYeCKuX 3ajaHuil. Haxonuts B
auteparype u MHTepHere nHdopmanuio o BO30YXISHUH, Iepeaade u
UCIIOJIb30BAaHUU 3JIEKTPOMArHUTHBIX BOJH, 00 ombITax I'epia u ux
3HAYCHUU.

BecTtu nuckyccuio o mosib3e U Bpeae UCIOIb30BaHUS YETOBEKOM
3JIEKTPOMAarHUTHBIX BOJIH, apT'yMEHTHPOBATh CBOKO MO3UIINIO, YMETh
BBICJYIIMBATh MHEHUE IPYTUX YYACTHUKOB.

l'oToBUTH mpe3eHTaluu U COOOIIEHUS 10 U3YyYEHHBIM TeMaM

Onmuka.
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I[aBaTB OIpCaACICHUC MMOHSATHUH: CBCT, TCOMCTpHUUCCKAd OIITUKA,




I'eomerpuueckas onTuka.
CaeroBbI€ 1yud. 3aKOH
npenomiieHus ceera. [loanoe
BHYmMpeHHee OMmpadiceHue.
IIpusma. @opmyna TOHKOU
nuH3bl. [Tonyuenune
M300paKeHHS C TOMOIIHIO
nuH3bl. BonHoBbIE CBOMCTBA
ceeta. CKOpOCTh CBETA U
METOJIbl €€ U3MEPEHHUS.
Hucnepcus ceera.
Wntepdepennns cpera.
Korepentnocts. udpakmuus
ceera. udpakunonHas
pemetka. ITomepeqnocTs
CBETOBBIX BOJH. [Tonmspusanus
cBeTa. M3mydeHue u CrieKTphl.
[IIxana 37eKTpOMarHUTHBIX
BOJIH.

JlaGopaTopHasi paGoTa
No2.Onpenenenune moxazarens
MIPEIOMIICHUS CPEIBI -
KOCBEHHBIE W3MEPEHUSI.

JlaGopaTopHasi paGoTa
Ne3 . M3mepenne (HoKycHOTO
paccTosiHusl coOHparomeil u
pacceuBaroUIeH JUH3 -
KOCBEHHbIE U3MEPEHMUS.

JlaGopaTopHnas padora Ne 4.

CBETOBOM JIy4, CKOPOCTb CBETa, OTPAKEHUE CBETA, IIPEIIOMIICHUE
CBETa, IOJIHOE OTPA’KEHUE CBETA, YroJI MaJeHUs, YroJl OTPaXKEHUs,
YT oJI IPEJIOMIIEHUS], OTHOCUTEIIBHBIN I10Ka3aTelb IPEIOMIICHHUS,
a0COJIIOTHBIN

[Tokasarenb npeaomMiIeHUs], JINH3A, GOKYCHOE PAcCTOSHUE JTUH3HI,
OIITHYECKasl CHJIa JIMH3bI, AUCIEPCHs CBETA, HHTepEepeHLMs CBETa,
mudpaknus cBeTa, 1n(pakuoHHas peméTKa, noyisipu3anus cBeTa,
€CTECTBEHHBIN CBET, INIOCKOMOJISIPU30BaHHBIN CBET.

OnucelBaTh METOABI U3MEPEHUSI CKOPOCTH cBeTa. llepeuncnsats
CBOICTBA CBETOBBIX BOJIH.

PacnioznaBath, BOCIIpOM3BOUTH, HAOIIOIATh PacpoOCTpaHEHHE
CBETOBBIX BOJIH, OTPAKEHUE, IPEITOMIIEHHUE, MTOTIIOIIECHHUE,

U CTIEPCHI0, HHTEPPEPEHITNIO, MU PPAKITHIO U TOJISPU3AIUIO
CBETOBBIX BOJIH. POpMyIMpOBaTh NPUHINUN | TOUTEHCA, 3aKOHBI
OTPAKEHUS U NPEJIOMJICHHS CBETA, I'PAHUIBI UX IPUMEHUMOCTH.
Ctpounts X0 Jy4a B INIOCKONApaLIEIbHOMN IUIACTUHE, TPEYT 0OJIbHOMN
pu3Me, TOBOPOTHOM pU3Me, 000padnBaroIe mpu3mMe, TOHKOH
muH3e. CTpouTh n3o00pakeHue mpeaMeTa B INIOCKOM 3epKaje, B
TOHKOMW JIMH3E.

[TepeuncnaTb BUIBI JIMH3, UX OCHOBHBIE XapaKTEPUCTUKH -
ONTHYECKHUH LIEHTP, TJIaBHAS ONITHYECKask 0Ch, (POKYC, ONTHUECKAS
cuna. OnpenensaTe B KOHKPETHON CUTyallud 3HAUEHHUS yIiia aJeHus,
yTIJla OTPa)K€HHUsl, yriia NpeaoMIIeHUs, OTHOCUTEIbHOIO OKa3aTes
npesioMJIeHUs, a0COIIIOTHOTO TTOKA3aTeNs MPEIOMIICHHUSI, CKOPOCTH
cBeTa B cpefie, POKYCHOTO PaCCTOSHHUS, ONITUYECKOW CHIIBI JIMH3HI,
YBEJIMYCHHS JIMH3bI, Teproa AuPpakiuOHHOH

PEIETKH, TOJI0KEHUSI MHTEP(PEPEHIIMOHHBIX U U (PPAKIIHOHHBIX
MaKCUMYMOB U MUHUMYMOB.

3anuceiBaTh (POPMYITYy TOHKOW JIMH3BI, PACCUUTHIBATH B KOHKPETHBIX
CUTYalHsIX C €€ IOMOIIbIO HEU3BECTHbIE BEIUUUHBL. OOBICHATD
HNPUHLIHUI KOPPEKLMHU 3PEHUS C TOMOUIBIO OYKOB.
DKCIEpUMEHTAIBHO ONPEAesATh T0Ka3aTeNlb MPEJTOMIEHUS CPEabl,




OnpeneneHue AJIMHBI CBETOBOM
BOJIHbI- KOCBCHHBIC M3MCPCHUAI.

JlaGopaTopHasi padoTa Ne 5.
HaGnronenne BOIHOBBIX CBOMCTB
cBera: qudpakuus,
uHTepepeHus,

NoJIsIpU3aIsi- HaOM0eHNe
SIBJICHU U

JlaGopaTopnas padora Ne. 6.
Habnronenune cuiekTpoB-
HaOJII0/ICHNE SBICHUN.

KourpoasHast padora  Ne2
«DJeKTPOMarHuTHBIE  BOJHBI.
OnTuka»

(hOKyCHOE paccTosTHUE coOMparolel U paccenBaromiei TuH3, JIMHY
CBETOBOM BOJIHBI C MOMOIIBIO JU(PPAKIMOHHONW PEIIETKH, OLEHUBATH
UHPOpPMALMOHHYIO EMKOCTh KoMmakT-aucka (CD).

[Tepeuuncnars obmacTu NpuMeHeHUs UHTEep(EpeHIIUN CBETA,
Judpakuy cBera, noisgpusanuu csera. MccinenoBars 3aBUCUMOCTD
yTJia TPEJTOMIICHUS OT yIiia MaJeHus, 3aBUCUMOCTh PAaCCTOSHUS OT
JIUH3BI 10 I/1306pa)KeHI/I$I OT paCCTOAHUA OT JIMH3bI O IPEAMCTA.
ITpoBepsiTh rUNIOTE3BI: YIOJ MPEIOMIIEHHS IPSIMO IIPONOPLIMOHAJIEH
yri1iy naJicHud, npy mJI0THOM CJIOKCHHUU JABYX JIMH3 ONTUYCCKHUE CHUJIbL
ckianpiBatoTcs. KoHCTpyHpoBaTh MOJIENH TEJECKONa U/HIIH
MHKpockona. PaboraTs B mape u rpyrmnie npu BBIIOTHEHUU
MPAKTHYECKUX 3a/IaHUH, BBIIBHKECHUH TUTIOTE3, pa3pad0TKe METOIOB
MPOBEPKH THIIOTES.

HJ'IaHI/IpOBaTI: NCATCIIBHOCTD ITO BBIIIOJTHEHHW IO U BBIIIOJIHATH
HCCJICAOBAHUA 3aBUCUMOCTU MEKIY (1)I/I3I/I‘ICCKI/IMI/I BCIMYWMHAMH,
JKCIIEPUMEHTAIBHYIO IPOBEPKY TUITOTE3HI.

Haxomute B nureparype u HHTepHEeTe MH(pOpMaIio o ouorpadusx
. Herotona, X. I'toiirenca, T. FOnra, O. ®penens, 06 uX HayIHBIX
paboTax, o 3HaYECHUH UX PabOT ISl COBPEMEHHON HaYKH.
Bricka3piBaTh CBOE MHEHHE O 3HAYCHWU HAYYHBIX OTKpbITHIA M pabot
no ontuke U. Hetotona, X. ['oiirenca, T. FOnra, O. ®penens.
Bocnipunnmars, aHamHM3UpOBAaTh, IepepadaThIBaTh U MPEIbIBIATH
UH(OPMAIUIO B COOTBETCTBUH C IOCTABICHHBIMH 33/la4aMHU.
BriiensaTs OCHOBHBIE OJIOKEHUS KOPITYCKYISIPHOU U BOJTHOBOM
TEOpUi cBeTa. YUacTBOBATh B 00CYXICHUU ITUX TEOPUH U
COBPEMEHHBIX B3IJIS10B HA MPUPOY CBETA.

VYKka3bIBaTh IPaHUIIBI IPUMEHHUMOCTH F'€OMETPHUECKOIN ONTHKHU.
['oTOBUTH Mpe3eHTau ¥ COOOIICHHS 110 U3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI PEJICTABICHBI B ydeOHMKE) JlaBaTh onpeeneHme
NOHSTHI: TEMJIOBOE U3ITyYEHHUE, IIEKTPOTIOMUHECCHIIHS,
KaTOMOJIFOMUHECLCHIIHS, XEMIJIFOMUHECLICHIIHS,
(OTOTIOMHHECIICHIINS, CIUIOUIHOM CHEKTp, JIMHEHYaThlii CIEKT,




MOJIOCATBIN CIEKTP, CIEKTP MOTJIOLIEHHUs, CIIEKTPaIbHbII aHAIN3.
I'nnores, pa3paboTke METO0B IPOBEPKH TUIIOTE3.

[lmanupoBaTh 1€sATENbHOCTD MO BBHIMOJHEHUIO U BBIMOJIHSTh
MCCIICZIOBAHUS 3aBUCUMOCTH MEXAY (PU3NYECKIMH BETMYMHAMU,
SKCNEPUMEHTAIbHYIO IPOBEPKY T'MIOTE3HI.

Haxomute B nuteparype u MHtepHere mHdopmaiuio o 6uorpadusix
U. Herorona, X. I'toiirenca, T. FOura, O. ®penens, 00 ux Hay4yHbIX
paboTax, 0 3HaU€HHUU UX pabOT I COBPEMEHHON HAYKH.
Bricka3piBaTh CBOE MHEHHE O 3HAYEHWW HAYYHBIX OTKPHITUHA M paboOT
no ontuke . HetoTona, X. I'tolirenca, T. FOura, O. ®penens.
Bocnpunumats, aHanu3upoBaTh, epepadaThiBaTh U MPEAbIBIIATH
WH(OpPMAIHIO B COOTBETCTBUH C TIOCTaBICHHBIMH 3aJJa4aMHU.
Br1aensTe OCHOBHBIE MOIOKEHUA KOPIYCKYJISIPHON U BOJTHOBOU
TEOpUi cBeTa. YUacTBOBATh B 00CYXICHUU ITUX TCOPUH U
COBPEMEHHBIX B3IJISI/IOB HA MPUPOJY CBETA. Y Ka3bIBaTh I'PAHUIIBI
IPUMEHUMOCTH T'€OMETPUYECKON ONTHKH. ['0OTOBUTH Mpe3eHTAuU 1
COOOIIEHUS MO U3 YICHHBIM TeMaM (BO3MOXHBIE TEMBI
npe/icTaBiIeHbl B yueOnnke) Ilepeuncnars BUIBI CIIEKTPOB.
Pacmo3naBaTh, BOCIIpON3BOINTH, HAOIIOIATh CTUIONMIHON CTIEKTP,
JIMHENYATHIN CHEKTP, MOJOCATHIN CIEKTP, CIIEKTP U3IY4YEHHUS U
norjoienus. M300paxarb, 00bSICHATh U aHATU3UPOBATH KPUBYIO
3aBUCHMOCTH PacCIpeIeIeHUsI SHEPTHH B CIIEKTPE aOCOIIOTHO
4é€pHOro Tena. [lepeuncnsate BUABI 3IEKTPOMATHUTHBIX H3TyYEHHU,
UX UCTOYHMKH, CBOMCTBA, MpUMeHEHHeE. Vcnonbp30BaTh LIKATY
3JEKTPOMAarHUTHBIX BOJIH. CpaBHMBATh CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH Pa3HbIX IUANO30HOB.




OcHOBBI cIeIIHAJILHOM
TeoOpuu
OTHOCHUTEJIHHOCTH .-3 4.

Inemenmovt CTO
NHBapraHTHOCTh MOYJIA
CKOpPOCTH CBETa B BaKyyMe.
[IprHIUIT OTHOCUTEIBHOCTH
OunmTeHa. CBI3b MaCChI U

SHEPruu CBOOOJHOW YACTHIIBI.

OHeprus noxos.

JlaBaThb onpeneneHue MOHATUN: COOBITHE, TOCTYJIAT, COOCTBEHHAs
MHEpLHaJIbHAS CUCTEMa OTCuéTa, COOCTBEHHOE BpeMsi, COOCTBEHHAs
JUIMHA TeJla, Macca MOKOs, HHBApUAHT, 3HEeprus Nokosi. OObsACHATH
MPOTUBOPEYHS MEKAY KIIACCUUECKOW MEXaHUKOH U
aNeKTpoauHaMuKoi Makcseiuta u npuuuHsl nossieHus CTO.
®opmynuposats nocrynarsl CTO.

®opmynupoBath BeIBOABI U3 OCTynaToB CTO 1 00BSACHITH
pensiTuBucTCKUE 3O (PEKTHI COKpAIICHUS Pa3MEPOB TeJIa U 3aMe]|ie-
HUSI BDEMEHH MEXY ABYMS COOBITUSIMU C TOYKH 3PEHUS
JIBIDKYIIENUCS CUCTEMBI 0TCUéTa. AHATU3UPOBATH HOPMYITY
PENATUBUCTCKOrO 3aKOHA CIIOKEHUS ckopocteil. [IpoBoauts
MBICJIEHHBIE HKCIEPUMEHTHI, noATrBepxkaarone nocrynatsl CTO u
ux cnenctBusg. HaxoauTs B KOHKPETHON CUTYyaIluu 3HAYEHUS
ckopocreii Ten B CTO, nHTEpBanoB BpeMEHU MEXIY COOBITUIMH,
JUIMHY Tella, YHEPTUIO MTOKOS YaCTUIIBI, TTOTHYIO YHEPTHUIO YaCTHUIIbI,
PENATUBUCTCKUN UMITYJIbC YaCTHULIBI.

3anuchIBaTh BBIPAXKEHUE JIJIS1 SHEPTUU IOKOS U MOJIHOM 3HEPIUH
yactul. M31araTe cyTh NPUHIUIIA COOTBETCTBHUS.

Haxonute B uteparype u MaTepHETE HHGOPMAIIHIO O TEOPHH
a¢upa, 00 FIKCTIEpUMEHTaX, KOTOpbIe MpuBeu K co3nanuio CTO, 06
OTHOCUTEIBHOCTH PACCTOSIHUNA M IPOMEKYTKOB BPEMEHH, O
ouorpaduu A. DiiHmTeHA. BRICKa3bIBaTh CBOE MHCHHUE O 3HAYCHHUH
CTO mist coBpeMeHHOW HayKd. [ OTOBUTH Mpe3eHTAMH M COOOIICHHMS
110 U3YYEHHBIM TEMaM

KBanroBas pusuka.
Du3uKka aToMa U
aTOMHOTIO sApa.-17 u.

Keanmosas ¢uzuxa
I'mnore3a M. Ilnanka.
DOTOINCKTPUUICCKUI IPPEKT.
®oroH. KopnyckynsapHo-
BOJIHOBOU JIyallu3M.
Coomnowenue
HeonpeodenenHocmell
Tetizenbepea.

JaBatp onpeneneHue MoHATUN: GoTorhPeKT, KBAaHT, TOK
HACBIILIEHHsI, 3aJeP’KUBAIOIIee HaINpsDKEHHEe, paboTa BBIXOJA,
KpacHas rpanuna ¢goroaddexra. DopmyarpoBaTs MpeAMET U 33Aa4YH
KBaHTOBOW (u3uku. PacroznaBaTe, HaOMOAATH SIBJICHUE
doroadpdexra. OnucsiBath onbIThl CTONeToBa. opMmynupoBaTh
runore3y [lnanka o kBaHTax, 3akoHbl (horodddekra. AHanu3upoBarh
3aKoHBI pororddexra. 3anucrBaTh U COCTABIATH B KOHKPETHBIX
CUTyallUsIX ypaBHeHUe DHHITEHHa s GoToddderTa U HaXOIUTh C




€ro MOMOILbI0 HEU3BECTHbIE BEIMUMHBI. BBIUNCIIATE B KOHKPETHBIX
CUTYyallUsX 3HaYCHUsI MAKCUMaJIbHON KMHETHYECKOM 3Hepruu
($OTO37IEKTPOHOB, CKOPOCTH (POTOIIEKTPOHOB, pabOThI BEIXO/A,
3alMpPArOIIero HaPsIKEHUs1, YaCTOTHI U JJIMHBI BOJHBI,
COOTBETCTBYIOLIUX KpacHOM rpanune porodddpexra. Ilpusoauts
IpUMEpPHI UCIONb30BaHUs GoTodPdekra. OOBACHATH CYTh
KOPIIYCKYJISIPHO-BOJIHOBOT'O Ayanu3ma. OnuceiBaTh onbIThl JleGenena
10 U3MEPEHUIO JIaBJIEHUs CBETa U OINBITHI BaBuioBa 1o onTuke.
OmnuceIBaTh ONBITHI 110 AUPPAKLIUU 3TeKTpoHOB. DopMynupoBaTh
COOTHOIIEHHE HeonpenenéHHocTeil I'elizen6epra u 0ObSACHATH €ro
cyts. Haxomute B nureparype u MHTEpHETE MHPOpManHiO 0 paborax
CroneroBa, Jlebenera, Basunosa, [Tnanka, Komnrona, ne bpoiimns.
BrIaensaTs posb pOCCHICKUX YIEHBIX B ucciie10BaHnN CBOMCTB
CBeTa.

[TpuBOANTH IPUMEPHI OMOTOTHYECKOTO M XMMHYECKOT O ACHCTBUS
cBeTa. ['OTOBUTH Mpe3eHTALUN U COOOIIEHUS -TI0 U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI NIPEACTABIIEHBI B yueOHUKe). JlaBaTh
ONpeNeNIeHNE TOHATHI: aTOMHOE S Ipo, SHEPTreTUUECKUN YPOBEHB,
SHEprusi MOHU3AIMY, CIOHTAaHHOE U3Iy4eHHE CBETa, BBIHYXKIECHHOE
n3ny4denue ceera. OnucelBaTh onbIThl Pezepdopra.

Crpoenue aroma

IInanerapuas Moaenp aToMa.
OOBsicHEHNE TUHEHYATOr O

CIIEKTPa BOJOPOJa Ha OCHOBE
KBaHTOBBIX TOocTynatoB bopa.

OnwuceiBaTh M CpaBHUBATH Mojenu atoma Tomcona u Pesepdopra.
PaccmarpuBarts, Hcciaen0BaTh U ONKMCHIBATh JINHEHYATHIE CIIEKTPHI.
®opMynrpoBaTh KBaHTOBBIE MOCTyNaThl bopa. OOBICHATH
JMHEWYaThle CIEKTPhl aTOMa BOJAOPOJa HA OCHOBE KBAaHTOBBIX
noctynaroB bopa.

PaccunThiBaTh B KOHKPETHOM CHUTYallMM YacTOTY U JUIMHY BOJIHBI
UCITyCKaeMoro )oToHa MpHU Nepexo/e aToMa U3 OJHOTO
CTALlMOHAPHOT O COCTOSIHUS B APYroe, SHEPrui0 HOHU3ALNU

aToOMa, BBIYUCIATH 3HAYEHUS PaINyCOB CTAllMOHAPHBIX OPOUT
3JEKTPOHOB B aToMe. ONUCHIBaTh YCTPOUCTBO U OOBSCHATH NPUHIUI
nerctus nasepos. Haxonute B nutepatype u HTEepHEeTe cBeeHUs
0 (pakTax, MOATBEPKAAIOUIUX CIOKHOE CTPOEHHUE aTOMa, 0 paboTax




y4E€HBIX MO CO3 TaHUIO MOJIEIU CTPOSHUS aTOMa, MOJYy4CHHUIO
BBIHYK/IGHHOT'O M3JIy4€HUs, O IPUMEHEHUU Ja3epoB B HAYKeE,
MeJIMIIHE, TPOMBIIIJIEHHOCTH, OBITY. BBIACIATH pOJb POCCUNHCKUX
y4€HBIX B co31aHnu 1 MCTIOIB30BaHUH J1a3epOB. [ OTOBUTH
MPE3eHTALUNA U COOOIICHHS 10 U3YYEHHBIM TeMaM (BO3MOKHBIC
TEeMBbI IPEACTaBICHBI B YUCOHUKE).

DHepTus CBI3U

CocraB u cTpoeHHE
aTOMHOTO sA/ipa. DHEPTHUs CBA3U
aTOMHBIX saep. Buasl
PaZMOAKTUBHBIX IPEBpAICHUN
ATOMHBIX fJIEp.

3aKOH paJMOaKTHBHOIO pacaja.

Snepusie peaknuu. llemnas
peakuus qejaeHus saaep.
DyleMeHTapHbIE YaCTHUIbI.
dyHaaMeHTaIbHbIE
B3aUMOJEHCTBUA.

JlaGopaTopHas padora Ne7.
«OnpeneneHrue UMITyJIbca U
SHEPTHH YaCTHIIBI IPH
JBUKEHUU B MAarHUTHOM I10J1€
(o ¢ororpadusaM) - KOCBCHHbBIE
HU3MEPEHUs»

JlaBaTp onpeneneHnus MOHATUH: MACCOBOE YACIO, HYKIOHBI, IAEPHBIE
CUJIbl, BUPTYaJIbHBIC YaCTUIbI, }qu)CKT MaccC, DOHEPrud CBA3HU,
yAacibHad OHEPrusd CBA3U ATOMHBIX AACP, paAUNOAKTUBHOCTD,
AKTUBHOCTH PaJHOAKTUBHOIO BELECTBA, NEPHUO IOJIypacnaja,
UCKYCCTBEHHAsl paJMOaKTUBHOCTD, SIJCPHBIE PEAKIUH,
SHEPreTUYECKUH BBIXOJ AJEPHON peakuuu, LenHas sAepHas peakuus,
KO3 PHUITMEHT pa3MHOKEHUS HEHTPOHOB, KPUTHYECKAs Macca,
peaKTophl- pa3MHOXKHUTENM, TepMosaepHas peakuusi. CpaBHUBATH
CBOICTBa MPOTOHA M HEeWTpoHa. ONHUCHIBATH MPOTOHHO-HEUTPOHHYIO
Mozensb sapa. OnpenensaTs COCTaB sep pa3InYHbIX JIEMEHTOB C
nomouisto Tabnuiel Menaeneesa. M1300paxkaTh M UNTATh CXEMBI
atoMoB. CpaBHUBATh CUIIY JIEKTPUYECKOIO OTTAJIKMBAaHUS MPOTOHOB
U CHIIY CBSI3U HYKJIOHOB B sifipe. [lepeuncnaTs 1 onuceiBaTh CBOMCTBA
sanepHbIX cuil. OOBSICHATH OOMEHHYIO MOJIENb B3aMMOACHCTBHSL.
Boraucnare geekT Macc, SHEPrHIO CBS3H U YICIbHYIO SHEPTHIO
CBSI3M KOHKPETHBIX aTOMHBIX sJiep. AHAIM3UPOBATH CBSA3b YIEIbHON
SHEPTHUU CBSI3U C YCTOMYUBOCTBIO sifep. [lepeuncnsate BUAbI
PaAMOaKTUBHOIO pacraja aroMHbIX saep. CpaBHUBAaTh CBOWCTBA
anbda-, 6era- U raMMa-u31y4eHU. 3anuChIBaTh MpaBUiIa CMEILEHUS
IpU pajMOaKTUBHBIX pacmnajgax. OnpeaensiTh 3JIEMEHTHI,




3aKOH paiM0aKTUBHOIO pacnasja.

Snepusie peakuuu. Llennas
peakuus JejaeHus suep.
DJleMEHTapHbIE YaCTUIIBL.
dyHaaMeHTaIbHbIE
B3aUMOJIEHCTBHUSI.
Konrtposbnas padora Ne3
«KBanToBas ¢puszuka

oOpa3zyromuecs B pe3ysbTaTe paJu0akTUBHBIX PaclajoB.
3anuceiBaTh, 0OBSCHATH 3aKOH PaJIMOAKTUBHOIO pacnaja, yKa3blBaTh
IPaHUIIBI €ro MpUMEeHUMOCTU. ONpenensTh B KOHKPETHBIX CUTyalHsix
YHUCII0 Hepacnaxces siAep, YHCIO paclaBUIuXCs sAep, IEPHOL
nojlypacrnaja, akTHBHOCTb BEIIECTBaA.

[lepeuncnare ¥ ONUCHIBATH METOABI HAOMIOJCHUS U PErHCTPALUU
3JIEMEHTAPHBIX YaCTHLL.

Ha Omronate Tpeku anbda-yacTuil B kamepe Bunbcona.
PeructpupoBats siepHbIe H3ITYUCHUS C

noMolIubko cuérunka I'elirepa. OnpenensaTs UMIyJIbC U SJHEPTHIO
YaCTHUIIbl IPU JIBIDKEHUH B MAarHUTHOM mosne (1o ¢ororpadusim).
3anuceiBaTh sAepHble peakuuu. OnpenensiTh

MPOAYKTHI SIACPHBIX PEAKINN. PaCCUNTHIBATh SJHEPTETUYECKUI BBIXO
ANEPHBIX PEaKIHiI

OnuceIBaTh MEXaHU3MBI JICIIEHUS SIJIEP U LIETTHOM SIIEPHOM peaKLnu.
CpaBHHBATH sAIEpHBIEC U TepMosiAepHbIe peakuui. OOBIACHIATH
OPUHIUIIBI YCTPOMCTBA U pabOTHI sIACPHBIX peakTopoB. CyXaeHnun
IIPEUMYILECTB M HEJOCTAaTKOB SACPHON SHEPIeTUKU. AHAIN3HPOBAThH
OIaCHOCTH SIAEPHBIX U3IYYEHUH Ul KMBBIX opraHu3mMoB. Haxoauts
B tuTeparype u MHTepHeTe cBejeHusl 00 OTKPHITHU IPOTOHA,
HEWTPOHA, paJMO0AaKTUBHOCTH, O MOJYYEHUH U UCIOIb30BAaHUH
paauOaKTUBHBIX U30TONOB, HOBBIX XUMHYECKHUX 3JIEMEHTOB.
Briiensats ponps poccHiickuxX YYEHBIX B ncciie1oBaHUsAX aTOMHOTO
A71pa, OTKPBITUH CIIOHTAHHOTO AEJIEHUS SIAep YpaHa, pa3BUTHU
SIEPHON DHEPTETUKH, CO3JJaHIU HOBBIX n30TONnoB B OUSN
(OObeaMHEHHBIM MHCTUTYT SIJIEPHBIX UCclie0BaHui B T. JlyoHe).
['oToBUTH Npe3eHTanuu U cOOOIIEHUs 10 U3YYEHHBIM TEMaM
(BO3MOJKHBIE TEMBI IPEJICTABICHBI B YIEOHHUKE)

JlaBaTh onpeneneHne NOHATUI: aHHUT WSS, IENITOHBI, aJpOHBI,
KBapK, IJIIOOH.

[lepeuncnsaTb OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YacTHIl. BoiaensaTh
TPYIIbI 3JIeMEHTapHbIX yacTull. [lepeuncnars 3aKOHbI COXpaHEHHUH,




KOTOpBI€ BBINOJHAIOTCS [IPU MPEBpalieHUX yacTull. ONUChIBaTh
IpoLEecChl aHHUTHJISIUN YaCTUI] ¥ aHTUYACTUI] U POKICHUS
3JIEKTPOH-TIO3UTPOHHBIX Nap. Ha3piBaTh U CPaBHUBATH BUABI
byHIaMEHTAIBHBIX B3aUMOJIEHCTBUN.

OnuceiBaTh COBPEMEHHYI (HU3UYECKYI0O KapTHHY MHpa. ['0TOBUTH
MPE3CHTALUN U COOOIICHHMS 110 U3yYEHHBIM TeMaM (BO3MOKHBIE
TEMBbI IIPE/ICTABIIEHBI B YUeOHHKE)

Crtpoenne BcesneHHON.-
Su.

Cmpoenue Bcenennoit

CoBpeMeHHBIE IIPECTaBICHUS
O MPOMCXOXKJCHUU U IBOIIOIUN
ConHua u 3Be31.
Knaccuduxkarms 38e31. 38e3161
Y UCTOYHUKHU UX SHEPTHUH.
I'anaktuka. [Ipencrasinenue o
CTPOECHUU U IBOJIIOLUHU
Bceenennon.

JlaBaTh onpezaeneHue MoHATUI: HeOecHas cdepa, SKIUITHKA,
HeOEeCHBIN IKBATOP, MOITIOC MUPA, OCh MUPA, KPYT CKIOHEHUS,
MPsSIMOE BOCXOXKJIEHHE, CKIIOHEHHE, TTapajiake, mapcek,
aCTPOHOMHUYECKAs €AMHMIIA, IEpUTeIui, adeauil, COTHEUHOe
3aTMEHHE, JTyHHOE 3aTMEHHE, TUTAHETHhI 3€MHON TPYIIIbI, TUIAHETHl TH-
TaHTHI, aCTEPOU I, METEOp, METEOpHT, poTtocdepa, CBETUMOCTb,
nporyOepaner], myJibcap, HEUTPOHHAsI 3Be3/1a, YEPHAsI AbIpa,
MPOTO3BE3/1a, CBEPXHOBAs 3BE3/a, TAIAKTHKA, KBa3ap, KpacHOe
CMellleHne, Teopud bonpuoro B3peiBa, BO3pacT BeceneHHOM.
Habmonats JIyHy 1 mmaHeTsl B TelecKor. BeiiensTe ocoOeHHOCTH
cucremsl 3emina-Jlyna. PacriosnaBats, MogenupoBaTh, HAOIIOATh
JyHHBIE U COMHEYHbIE 3aTMeHHsI. OOBACHITD TPUIUBBI U OTJINBEI.
®opmynupoBaTh U 3anucbIBaTh 3akoHbl Kenepa. OnuceiBaTh
ctpoeHue CoslHEUHOM cucteMsl. [lepeuncnsaTh miaHeThl U BUIBI
Mazbix Tesl. OnuceiBath cTpoenue ColHua.

Habmonats conmaeunsie nsaTHa. CoOmonaTh mpaBuia 0€30MacHOCTH
npu HaOmoneHun ColrHIa.

[lepeuncnsiTb TUNMYHBIE TPYNIBI 3BE3], OCHOBHBIC (hU3MYECKHE
XapaKTepUCTUKH 3BE3].

OnuceIBaTh 3BOJIOUIO 3BE3]1 OT pOKIEHUS 10 cMepTH. Ha3piBaTh
caMble sIpKue 3BE3/bl U CO3BE3/IUS.

[lepeuncnsaTs BUABI ralaKTHK, OMUCHIBATh COCTAB U CTPOEHUE
ranaktuk. Beiensate Muneunsiid [1yTh cpenu Apyrux rajiakTHK.
Onpenensats mecto ConHeyHOM cucTeMbl B ['anakTuke.
OueHuBaTh NOPSAOK PACCTOSIHUM O KOCMHUYECKHX OOBEKTOB.




OnucelBaTh CyTh KPAaCHOI'O CMEILEHUS U €70 UCIIOJIB30BAHUE IIPH
U3y4CHHUU TAIAKTUK.

ITpu BOIUTH KpaTKOE U3II0KEHUE TeOopuH bonblioro B3pbiBa U
Teopuu pacuupsouerics BeeneHHou.

OOBACHATDH CYTh MOHATUHN «TEMHAsI MATEPUSI» U KTEMHAsI SHEPTHSD».
[TpuBOAMTH IPUMEPHI UCIIOJIB30BAHUS 3AKOHOB (PU3UKHU IS
00BSCHEHUS MPUPOABI KOCMUUECKUX 00BEKTOB.

Paborare B mape u rpymmne npu BHIIOJIHEHUH MPAKTHUECKUX 3aJlaHHM.
Hcnonb3oBare MHTEpHET /15 HOMCKA N300paXeHU KOCMUYECKHUX
00BEKTOB ¥ MHPOpMALIMH 00 UX OCOOEHHOCTSX.

VYyacTBOBaTh B 00CYXACHUH U3BECTHBIX KOCMHUYECKHX
UCCIENOBAaHUN. BBIIEIATh COBETCKIE U POCCUUCKHE TOCTHKECHUS B
007aCTH KOCMOHABTHKH U UCCIeA0BaHUs KocMoca. OTHOCUTHCS ¢
YBaXXEHHUEM K POCCUHUCKUM YUEHBIM U KOCMOHaBTaM. HaxonuTe B
nurteparype u MIHTepHeTe cBeieHNs Ha 3aJJaHHYI0 TeMY. | OTOBUTH
IPE3CHTALNN U COOOIEHNUS 10 U3YUEHHBIM TEMaM.

IMoBTOpeHue 2 yaca 2

11 xmacc KanennapHo-TeMaTu4eckoe IiaHupoBaHUE (0a30BbI YPOBEHB)




Nerr/mt HaumenoBaumue Yacer | [ImanoB | ®aktuu | Bug aeATeJbHOCTH | BocnmuraTeb-HbIii KOMIIOHEHT
pazjeJia H TeM y4eOH | blE eCKHe o0y4Jarommuxcs
oro CPOKH | CPOKH
BpEME | IPOXOXK | TPOXOXK
HU JNeHUsl | JeHUS
MaruautHoe mose (5 gacos)
Bonusiii mHCTpYKTax | 1 Brruncnsars CHIJIBI, BOCTIMTaHME YO KICHHOCTH B
1 o Th. NEHCTBYIOIINE Ha | HEOOXOAMMOCTH 00OCHOBBIBATH
MaruauTtHoe mosne OPOBOJHUK C TOKOM B | BBICKAa3bIBAEMYIO MO3HUIIHIO,
Bektop  marautHOI | 1 MarHUTHOM IIOJIE. BOCIIUTAHUE TOTOBHOCTH K MOpPAJIBHO-
2 WHIYKIUH. Cuia OOBsCHATH OPUHLMII | ’TUYECKOW  OIEHKE  HCIOIB30BAHUS
Awmmepa e CTBUS Hay4YHBIX JOCTHIKEHHUH; YBaXCHHS K
JlabopaTopHas ANIEKTPOIBUTATEIIS. TBOpPIIAM HayKH u
pabora Nel Beraucnsarts CHJIBI, | TEXHHUKH, 00ECIEYNBAIOIINM BEIYIIYIO
«Habnooenue JNENCTBYIOIIUE Ha | posib GU3UKH B CO3IAHNU COBPEMEHHOTO
3 oelicmeus 3IEKTPUYECKHI 3apsij, | MUpa TEXHUKH.
MACHUMHO20 N0 HA JBHOKYLIANCS B
MOK» MarHuTHOM TIOJIE.
4 Monynb BekTopa | 1
MarHUTHOM WHAYKIHAN
[eiicTBue 1
5 MarHUTHOTO TOJISI Ha
JBYDKYIIHICS  3apsil.
Cuna Jlopenna.
5 MarnuTHsbie cBoiicTBa | 1 UccnenoBats SBJIICHHE | YBOXEHUS K  TBOpLAM HAaykKd H
BEIECTBA 3JIEKTPOMarHUTHON TEXHUKH, 00ECTICYMBAIOIINM BEAYLYIO
UHYKIUH. OOBACHATE | POIb (DU3UKH B CO3JJaHUU COBPEMEHHOTO
DeKTpoMarHUTHAS 1 NPUHLIUI JNCHCTBUSL | MUPA TEXHUKH.
reHeparopa
7 WHAYRIAA. . ANEKTPUUYECKOTO TOKa
MarHuTHbelii  TIOTOK.

ITpaBumno Jlenna




3aKoH 1
3NIEKTPOMArHUTHOU
UHAYKIAH.
DJIeKTPOMAarHuTHOE
rnojue

JlaGopatopHas 1
pabota Ne2
«HccnenoBanue
SABJICHU S
3JIEKTPOMATrHUTHOM
WHIYKIAU

10

CaMouHAYKIHUA. 1
NHayKTUBHOCTB.
DHeprusi MarHuTHOTO
IOJIs TOKA

BOCITUTAHWE TOTOBHOCTH K MOPAJIbHO-
STHUYECKOU OIl€HKE MCIOJIL30BaAHUS
HAYYHBIX JOCTHXKECHUN

11

KonTpoJbHas 1
pa6ora wurpa mo
Teme «OcHOBBI
3JIeKTPOAMHAMUKID)

Kone6anus u BosiHbl (16 gacos)

Mexanunueckue konebanus (3 gaca)

12

CBo0oaHEIE 1
KoaeOanus.
MareMaTudyeckuii u
NpPy>XUHHBIN
MasiTHUKM.

13

[IpeBpamenue 1
SHEPTHH npu
KoJIcOaHUSX.
XapaKTepuCTUKHU

3HaTh MMOHATHE
CBOOOIHBIX u
BBIHYKJCHHBIX
KOJeOaHUM. YCIOBHA WX

BOCIIUTAHUEC TOTOBHOCTHM K MOpPAJIbHO-
3TUYECKOM OLICHKC HNCITOJIb30BaHUA
Hay4YHBIX HOCTHH(CHHﬁ.




K0J1e0aTeILHOr0 BO3HUKHOBEHHUS.
JBUKEHUS. 3HaTh XapakTep U YCIOBHUS
BrIHyXICHHBIC BO3HHKHOBEHMUS
koneOanus. Pezonanc JIBYKCHHI. 3HaTh
XapaKTEePUCTUKU
KOJ1e0aTeIbHOI0
JIBUKEHUS
JlabopaTopHas 1 3HaTh XapaKTepUCTUKU
pabota Ne3 KoJe0aTeIbHOr 0
«Onpenencuue JBH)KCHUS, yMETh
14 YCKOpEHHUS ONpeaeIsITh YCKOpEeHue
CBOOOHOTIO IMaJCHUS CBOOOIHOIO MMaICHUS
npu ITOMOIIH
MasITHHKA»
DneKkTpoMarHuTHeie KojieOanus (7 4acoB)
CBoOoHbIE nll JlaBaThb OTIpe/ieICHHE
BBIHYK/ICHHBIC ITOHSATHH:
15 KoJyieOaHwms. 3JIEKTPOMAarHUTHBIE
KonebarenbHbIi KoJaeOaHus,
KOHTYp KoJie0aTeIbHBI KOHTYP
ITepuon cBoGommbix | 1 3HaTh  XapaKTEePUCTUKH
AIEKTPUICCKUX K0J1e0aTeILHOr 0
16 KOJIeOaHUil. IBUKEHUSA
ITepemennbIi
AJIEKTPUYCCKUH TOK
JelicTByrommue 1 3HaTh [IOHATHE
17 3HAYECHHUS CHUIIBI TOKa JIEUCTBYIOIIETO 3HAYCHUS
Y HANIPSDKCHUS CHJIbI TOKA, HATIPSIKCHUS
Pe3onanc B |1 HNmeTs mpencraBieHue o
18 AJIEKTPUYCCKOH IIenn pe3oHaHce B
KoJie0aTeTbHOM KOHTYpE.
[IpencraBnsTh, KaKyIOo




poib urpaer
KoJe0aTenbHbI KOHTYp B
panuonpueme.
Hmets mpezacraBieHue 06
aBTOKOJIEOATEIHHBIX
CHCTEeMax.
Tpancdopmaropsl 1 3HaTh NPUHIUIHAAIBHOE
YCTPOMCTBO  TreHepaTopa.
19 [Tonnmars TPUHIIHTT
JeUCTBUS
Tpancopmaropa
[IpousBoacTBO u|ll [TonnmaTh OPUHIUIIBI | BOCIIUTAHHE TOTOBHOCTH K MOPAaJbHO-
UCIIOJB30BaHUE nepeJavyd U MPOM3BOACTBA | OTUYECKOW  OICHKE  HCIIOIH30BAHUS
20 AIEKTPOIHEPTHH 9JICKTPUYCCKON DHEPTHH. | HAYYHBIX TOCTHUKEHUN
3HaTh obmactu
UCIIOJIb30BaHUS
3IIEKTPUUECKON SHEPTUU
Kontponsnas pabora |1 3HAHHE OCHOBHBIX
21 o TeMe noHsATHH W (dopmy,
«DIJIeKTpOMarHuTHBIE yMEHHUE MPUMEHSITh UX
KOJeOaHMs» IpH peHICHUH 3a7a4
MexaHn4deckue 1 3HaTh CMBICI  TOHATHH
29 BoHBL. [lomepeunsie JUIMHA, CKOPOCTH BOJIHBI,
U IPOJOJIbHBIC norepeyHas BOJIHA,
IpOJI0JIbHAS BOJTHA
23 DHeprus BOJHBI 1 YmeTh OIPENeTATh
SHEPTHIO BOJHBI
DJeKTpOMarHUTHbIC BOJIHBI (4 yaca)
DJEeKTpOMarHuTHOE 1 [Monumate mpoueccsl B
24 noie. ombiTax ['epua.
DneKTpOMarHuTHHIC




BOJIHBbI

Buxpesoe [IpencraBaste  mpomecc
3JIEKTPUUYECKOE T10JIe MOJIyYEHHUS
25 3JEKTPOMArHUTHBIX BOJIH.
IIpencraBiusTh naeu
teopun Makcsemia
Junamna3onbl 3HaTh TOHHUMATh CMBICI
AJIEKTPOMAarHUTHBIX (hu3nYecKux TOHATHH
M3y4eHUH ©  UX NPUHIUIT
26 MPAKTUYECKOE pacrnpoCTpaHEHHUs]  BOJIH.
MPUMEHEHHU HaswiBathb Jara3oHbl
JUTMH BOJTH JUJISE KX 0T O
ydacTka
N3obperenne panno Paznugate BHU/Ib | BocimTanue yBaXkeHHs K TBOPIIAaM HAYKHU
A.C.IlomoBbIM. pannoCBs3H. VYcBOUTh | M TEXHUKH, 00ECTICYMBAIOIIAM BEIYIIYIO
27 [IpuHnUIB OPUHIUTIBI poib (PU3UKH B CO3/JaHMH COBPEMEHHOTO
panuoCBsI3N. paauonepenadn U | MHUpa TEXHUKH.
paauonpuema..
Ontuka (13 gacoB)
3aKOH  OTpakKeHUs OOBsICHATH IPOLECC | YBAXUTEINBHO OTHOCHUTHCS K MHEHUIO
cBeTa OTPAKEHUS. OINIOHEHTa, COTPYIHHUYATh B IMpolecce
@opMynHpOBaTh NPUHIUII | COBMECTHOTO BBHIIIOJIHEHHS 3a/1a4.
28 loiirenca " ero
yrouHeHuem @DpeHeneM.
OOBsACHATH MOJIHOE
BHYTPEHHEE OTPaKCHHE.
3aKoH TPEIOMIICHUS OOBsICHSTH nporiecc
CBeTa. [Monuoe npenomieHus. Ilonumars
29 OTpaXkeHue. buznvecKkuit CMBICT
MOKa3aTess MpeIoMIICHHUS
cBeTa
30 JlabopaTopHas Omnpenensatb noOKa3aTelb




pabota Ne4 MpEIOMIICHUS
«3mepenue
MOKa3aTes
TIPEIOMIICHHSI
CTEKJIa»
Jlunza. Iloctpoenue Pacno3naBatb
n300paxkeHn B paccenBaroIIne u
31 JIMH3eE. coOupatomue JIUH3BI.
Haxomuts dbokycHoe
pAcCCTOSIHUE U ONTHYECKYIO
CYUTY JTMH3BL.
dopmyna TOHKOHU Ctpouth H300pak€HUs B | YBaXXUTEIBHO OTHOCHUTHCS K MHEHHIO
JUH3BL.  YBeIHYeHHE auH3ax 3HaTh (QOpPMYIy | ONIOHEHTa, COTPYAHHYATH B MpoOIEcce
32 JIUH3BI. TOHKOH JHMH3BI. | COBMECTHOTO BBIMIOJHEHHUS 3a/1a4.
IlpumenaTs ee s
perIeHus 3aaad.
JlaGopatopHas YMeTn OTIPENIEIISTh
pabora No 5 (¢okycHOE paccTosHHE U
«Onpeoenenue ONTUYECKYIO CHITY JIMH3bI
33 Goxycnozo
paccmosHus u
onmuueckou CUTbL
JIUH3BLY
Hucnepcus CBeTa. 3HaTh npuUMeHeHHs | BocnuTaHue yBa)KeHUs K TBOpLIAM HayKHU
Wnrtepdepenuus uHTepdepeHINH. U TEXHHUKH, 00ECIEYNBAIOIINM BEIYIIYIO
CBeTa. OOBSICHATL  IPOSIBJICHHS | pOJb (PU3UKU B CO3JaHUU COBPEMEHHOTO
34 JUCTIEPCHUH. MUpa TEXHUKHU

OOBICHATH LBET TE€I C
ToukH 3peHus HpioToHa.
Omnpenensats paziudyue B
CKOpOCTSX CBETa.

35

Hudpaknuss  cBera.

HpeHCTaBHHTL SABJICHHUC




Hudpakuronnas I paKkIum.
peuieTka IIpeacTaBusTe ycTpOMCTBO
u MpUMEHEHHNE
TU(QPAKIMOHHON pPELIeTKH.
JlaGopatopHas Hcnonb3oBath
pabota Ne6 Tu(QpakIMOHHYIO PEUIETKY
36 «Onpenenenue IUIE  W3MEpPEHUs  JUITHHBI
JIINHBI CBETOBOH BOJIHBI.
BOJIHBI»
ITonepeuHocTs HNMers mnpencraBieHHEe O
37 CBETOBBIX BOJIH. MOTIEPEYHOCTH  CBETOBBIX
[Tonsipuzanus ceera. BOJIH M TOJISPU3AIUT
cBeTa
Buasr HA3JTYYECHUU. Paznmnuats BUIbI
Hcrtounuku cera W3JTY4YE€HUU U CIEKTPOB.
CnexTphl. Bu bt OnuceiBaTh ~ OCHOBHBIE
CIICKTPOB. CBOMCTBA, METOBI
CriekTpasIbHBII MOJIYYEHHUsI, PETUCTPALIUU
38 aHau3 U 001acTh MPUMEHEHUS
BCEX JIMANa30HOB JJIMH
BOJIH ITornmats
pe3yJbTaThl
HCCIIEJOBAHUN
pa3IMYHBIX BUJIOB
W3Iy4eHUI
TennoBoe u3nydeHue. OnuceiBaTh OCHOBHBI€ | YBJKUTEIBHO OTHOCUTHCA K MHEHHIO
Hlxana CBONCTBa, METOJbl | ONIMOHEHTa, COTPYAHUYATh B MpoLecce
3JEKTPOMArHUTHBIX NOJIYYEHHS, PETMCTPAlMU | COBMECTHOIO BBIIIOJIHEHUS 3a/1ay.
39 U31y4YEeHU N u o0llacTh TPUMCHCHUS
JlabopaTopHas BCEX [JMaNa3OHOB JUJIMH
pabora Ne7 BOJIH ITonumars
«Habnronenue pe3yJbTaThl




CILIOIIIHOI' O "
JIMHENYATOr 0
CIIEKTPOBY»

UCCIIEJOBAHUN Pa3IMUYHBIX
BUJIOB U3JIYy4YECHUMN

40

KonTtponbHas padota
no teme «OnTukay

3HaHHE OCHOBHBIX
HOHATUH U Qopmyi,
yMEHHUE MPUMEHATh UX
IpH pEeIICHUH 3a71a4

OCHOBBI CIIENUATBHOM TEOPUHU OTHOCHTEIbHOCTH (3 yaca)

[Mpunuun 1 3HaTh/IOHUMATh Bocnuranue yBaxeHus K TBOpLAaM
OTHOCHUTEIBHOCTH. IIOCTYJIATHI CTO. | nayku 51
[ToctynaTel  Teopuu 3HaTh/IOHMMATh CMBICI | TEXHHMKH, 00€CIIeUHnBaIOLIUM BEYIIYIO
41 OTHOCHUTEIBHOCTH OTHOCUTEIBHOCTH poJIb busukn B CO3JaHUNU
BpEMEHU. 3HaTh | COBPEMEHHOI'0 MUpPa TEXHHUKH.
FPaHUIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU
PenstuBucTckas 1 3HaTh/IOHUMATh  CMBICI
42 TUHAMUKA pPeNATUBUCTCKUX  (popmyl
MaccChl ¥ SHEPTUHU
Ces3p  Maccer |1 3HaTH/IOHUMATh  CMBICT
43 SHEPruu CBOOOMHOM pPeNATHUBUCTCKUX (opmyn
YacTHIbl. DHEprus MaccChl U SHEpTUu
TTOKOSI.
KsanroBas ¢usuka (179acoB)
CaetoBbie KBaHTHI (5 4acoB)
l'unoresa Ilnanka o |1 [IpencraBasTe unero | Bociuranue yBaxkeHUs K TBOpIIaM HayKu

44

KBaHTaXx.
dotodddexr.

[lnanka o mnpepsIBUCTOM
XapaxkTepe HCIYCKaHus u
MOTJIOIIEHHS CBeTa. Y METh
BBIYHCIISTH SHEPTHIO
KBaHTAa o bopmyne
IInanka.

N TCXHHKH, 06€CH€‘{HB8.IOII_II/IM BCAYHIYIO
PpOJIb (1)I/I3I/IKI/I B CO3JaHUUN COBPCMCHHOI'O
MHUpa TCXHUKU.




45 Teopus porodrpdexra OOBACHATH CYTh SBJICHUS
dboroadPekra
®oronbl. ['unoresa [ToHMMaTh CMBICT BOJHBI
16 ne Bpoﬁnsi 0 ne Bbpoitins. Ymerb
BOJIHOBBIX CBOMCTBax BBIUUCIISITH 4acToTy,
YaCTHII. Maccy ¥ UMIyJabC (OTOHA
[aBnenue cBeta Pemats 3ajiauu Ha
47 BBIYUCJICHHUE IaBJICHUS
cBeTa
Kontponsnas pabora 3HaHUE OCHOBHBIX
48 no teme «CBeTOBbIE MOHSITUI 151 dbopmy,
KBaHTBI» YMEHUE TIPUMEHATh UX
MPU PEIICHUHU 33124
AtomHas ¢usuka (3 yaca)
Ctpoenue aroMma. 3HaTh cTpoeHue atoma mo | Bocnuranue yBakeHUs K TBOpIIAM HAYKH
49 Omneitel Pesepdopaa Pezepdopay U TEeXHHUKH, 00ECIEYNBAIOIINM BEIYIYIO
poib (PU3UKH B CO3JJTaHUU COBPEMEHHOTO
MHUpa TEXHUKHU.
IToctynmatet bopa. [Torumats CMBICH
Mogenp artoma 1O [IOCTYJ1aTOB bopa.
bopy. TpymHoctu [IpumeHsaTH 1504 npu
TEOpUHU Bbopa. peuieHuu 3a1ad.
KBanToBass mexaHuka. IIpumeHaTH BTOpPOH
Jlazepsr. IoCTynaT bopa TS
50 BBIYMCIICHUS JUTUHBI
BOJIHBI MOTJIOIEHHOT O
KBaHTa cBeTa. Brruncisate
JUTUHY BOJIHBI
U3IIy4eHHOr0 ()OTOHA MpHU
nepexojae aroma ¢ Ooiee
BBICOKOT'O
JHEPIETUUYECKOI 0 YPOBHS




Ha 0oJiee HU3KU.

51

dusuka aTOMHOTO sijipa (7 4acoB)

MeToibl HaOJIFO ACHHS [IpencraBisTh METOJIbI | YBOXXKHUTEIBHO OTHOCHTBHCS K MHEHUIO
u perucTpaiuu HAOJIFOICHUS U | ONIIOHEHTA, COTPYIHWYATh B IIpoIlecce
52 IJIEMEHTAPHBIX perucTpanuu COBMECTHOT'O BBITIOJIHCHHS 33/1a4.
JaCTHI] 3JIEMEHTAPHBIX YACTHII.
JlabopaTopHas Onpenensarb UMIYJIbC U
pabota Ne& SHEPTHUIO0 YaCTHI]
«Onpenenenne
53 UMITyJIbCa U DHEPrUHU
YaCTHI[bI npu
JIBUKEHUU B
MarHuTHOM moie (1o
dboTtorpadusm»
OTkphITHE 3HaTh BUJIBI U3ITyYCHUH.
PaTMOaKTUBHOCTH.
54
Anvda, Oera- w
raMmma-u3Jy4eHus.
PannoaktuBHbIC OObsicHAT,  uinueckuil | Bocnutanue yBakeHUs K TBOPIIAM HayKH
npeBpamieHus. 3aKkoH CMBICIT BEIMYMHBl  — | ¥ TEXHUKH, 0OCCIEYMBAIOIINM BEIYIYIO
PaaMOaKTUBHOTO nepHo.I nosypacnaja. | pojib GU3UKH B CO3JaHHH COBPEMEHHOTO
55 pacnaja. [Ipumenars 3aKOH | MHpPa TEXHUKH.
PaaMOaKTUBHOTO pacmaaa
npu pacueTe qucia
HepacmaBIIUXCS slIep B
1100011 MOMEHT BPEMEHHU.
W3oronel. OTKpBITHE [IpuBoauThH IpUMEPHI
56 HEUTpOHA. 9JE€MEHTaPHBIX YaCTHII




CTpoeHue aTOMHOIO
sapa. SInepHbIe CUIIBI.

Pemate 3amaun Ha pacuer
SHEPTUU  CBSA3M  SIIEP.

57 OHeprus CBSI3H 3HaTh HYKJIOHHYIO MOJEIb
aTOMHBIX s7ED. aapa.
SAnepubie  peakuuu. | 1 [Tpencrasisate  mpouecc
Jlenenue sinep ypaHa. neneHus sapa. [lpuBoauTs
58 IpUMEpBl MPAKTUIECKOT O
UCIIOb30BAHUS  JICTICHHS
¥ aTOMHBIX Siep.
LlenHble saepHbie | 1 3HaTh sKooruueckue | Bocuranue yBakeHus K TBOpLAM HAyKU
peakuu.  SnepHbIi npoOJieMbl, CBSI3aHHBIE C | U TEXHUKH, 00€CIEeYHBAIONINM BEIYIIYIO
59 peakTop. paboroit ATOMHBIX | posib (U3HUKHU B CO3JaHUU COBPEMEHHOTO
3JIEKTPOCTAHIIAN MHpa TEXHUKHU
TepmosinepHbie 1 [IpencraBusaTh po1ece
peakuum. CUHTe3a s/Ipa.
60 [IpumeHenue 3HaTh OCHOBHBIE MeEpbI
SAIePHON YHEPTUH. 0e301acHOCTH B OCBOEHUU
SIAEPHOUN YHEPTETHUKH.
DnemMeHTapHbIe YacTHUIlhl ( 2 yaca)
DreMeHTapHbIe 1 [IpencraBasTe
YaCTHIIBI. npUMEHEHHU e
panuoOaKTUBHBIX
61 U30TOIIOB.
3HaTh O BIMSHUU Ha
OpraHu3M paJii0aKTUBHBIX
W3IYy4EeHU.
dyHIaMeHTaNbHbIC 1 Ha3piBaTh ¥ CcpaBHUBATh
62 B3aUMO/ICHCTBUSI. BUIBI  (DyHIAMEHTAIBHBIX

Yckopurenu

B3aNMOJICHCTBUIA.




3JIEMEHTapHbIX OnucsiBaTh poJIb

4aCTHULL YCKOpUTEJIEH B U3y4CHUU
3JIEMEHTAaPHBIX YaCTHULI.

KonTpoibHas 1 3HAaHHUE OCHOBHBIX

padora mo Teme:

HOHATHH U popmyI,

63 «SAnepHas puznka» YMEHHE IPUMEHATh UX
MIPU pPEeIICHUN 3a7a4
Actponomust (4 daca)
64 Bumumele guxenus | 1 MOSICHATH buznyeckuit
HEOECHBIX Tel CMBICTT ypaBHEHUS
[Ipupona Ten | 1 ®punmana.
65 ConHeyHOH CHCTEMBI Knaccudumnuponars
3aKOHBI IBUKEHUS TIePUOIBI SBOJTIOIIAH
ILIAHET. Bcenennou. BeicTynaTte ¢
Crtpoenue m|l JOKJIaJaMH u
66 SBOIIOIAA 3BE3/I. Mpe3eHTAlUSI M.
Comnnie BricTymats ¢ moknmamgamu u
lamakTuky. 1 MpE3eHTAUSAMU
Crpoenue u OueHuBaTh BO3paCT 3BE3]1
ABOJIOIIUS 10 UX Macce, CBA3bIBAaTh
67 Bcenegnoi. CHUHTE3 TSXKEIbIX
3JIEMEHTOB B 3B€3/aX C UX
pacrogokXeHueM B
tabnuue Menaeneesa.
Htorosas koHTpoabHas padora (14)
Utorosas 1 3HAaHHUE OCHOBHBIX
63 KOHTpOJbHas paboTa HNOHATHI U popMyI,

YMCHUC TPUMCHATD UX
Ipu pCUICHUHU 3aaaqd




®DopMmbI U cpeacTBa KOHTpPoJsa B 10 kiacce

JUist IpoBeieHUs] KOHTPOJIS 3HAHMH HCIIONB3YeTCsl COOpHUK
A.E.Mapon, E.A. Mapon Junaktuueckue matepuains 10 knacc-5-e uzn., crepeorun.-M.: [Ipoda, 2019, . 3opun H.U. KourponsHo-
u3Mmeputenabubie Matepuansl: 10 kmace. — M.: BAKO, 2014

Ne Ne ypoka TeMa MOHUTOPUHI OBBIH
WHCTPYMEHTapHil
Ypox Ne 7 Kontponsnas pabora Nel mo reme «Kunemaruka Crp.89-92
Ypok Ne24 Kontponbsnas pabora Ne2 mo reme «MexaHuka» Crp 105-116
VYpok Ne 48 Kontponsnas pabota Ne3 «MonexkynspHas pusuka u Crp 117-128
TEPMOIMHAMHKA
Ypok Ne 61 Kontponrsnas pabora Ne4 mo Teme «OCHOBBI 2JIEKTPOAMHAMHUKI Crp 133-140
YpoxNe66 HroroBass koHTpoOnbHas pabora Crp 84-91

HanpaBiieHusi wucc/jieqoBaTeIbCKOM M NMPOEKTHOW eI TEIbHOCTH 00y4alouIuxcs:

10 knace 11 knacc
1. BelpamuBaHue KPUCTAJIJIOB METHOTO U 1. Ananu3 3 PeKTUBHOCTH UCIIOIB30BaAHUS
XKEJIE3HOTO KyIopoca B IOMAITHUX YCIOBHSAX U dHEProcOeperaronux jJaMi B IKOJIE U JOMa.
OIpe/ieNICHUE UX TUIOTHOCTH. 2. becipoBoHasI epegaya YHEPruu.
2. l'mpponunamuika. Y paBHeHue beprymm. BnusiHre MarHUTHBIX Oyph Ha 370pOBBE
3.3apo/ieHHe U Pa3BUTHE HAYYHOTO B3rMsila  4YEJIOBEKa.
Ha MHP. 3. BausiHue ynbTpa3ByKOBBIX M 3BYKOBBIX
4.3amuTa TPAaHCIIOPTHBIX CPEJICTB OT BOJIH Ha POCT U PAa3BUTHE PACTCHHIA.
aTMOC()EepHOTro IJICKTPUUYCCTBA. 4. BnusiHUE DIIEKTPHYECKOTO TOKA Ha

5. M3roroBnenue CaMOJCJIbHBIX HpI/I60pOB JJIsA OpraHuU3M 4YCJIOBCKaA.



JEMOHCTPALUH JEHCTBHS MarHUTHOTO TIOJIS HA
IIPOBOJIHUK C TOKOM.

6.13MepeHne BpeMeHH peaklMy 4elloOBeKa Ha
3BYKOBBIE U CBETOBbIC CUTHAJIBI.

7. 3mepenue cuibl, HEOOXOAUMON IS
pa3pbiBa HUTH.

8. BrIpanmuBaHue KpUCTaJIOB.
9.0npenenenue CeKTpaabHbIX IPaHULL
YyBCTBUTEJILHOCTH Y€JI0BEYECKOI0 I1asa ¢
MOMOIIbIO TUPPAKIIMOHHON PEeIIeTKH.

10. I3roToBsieHUE U UCIIBITAHUE MOZAEIIN
TeJIeCcKOoma.

11. Onpenenenne KIIJ[ comneunoii Garapen
12.MarauTHbIE IO, UX U3MEPEHHUS U
BO3/IEICTBUE HA KUBBIE OPTaHNU3MBI.

13. [TomympOBOAHHUKH, X TPOIILIOE 1
Oynymiee.

14.HeHbIOTOHOBCKAS JKUKOCTh

15. O6 omBITHOM OTpPEACICHUN yACIbHOMN
TEIUIOTHl NTApO0OpPa30BaHUS BOJIBL.

5. 3aBUCHMOCTH MaccChl BO3/1yXa B KOMHATe OT
TeMIIepaTypbl U aTMOC(EPHOro JaBICHUS.

6. I3 ucTOpuu OTKPBITUS paiiO0aKTUBHOCTH.
7.13mMepenune BpeMeHHU peakLuy OJPOCTKOB U
B3POCIIBIX.

8.MccnenoBanue paauaniioHHOro oxa vy -
U3JIy4EeHHS Ha IpuycageOHOM yJacTKe.

9. HccnenoBanue TEMIoNpOBOAHOCTH
pa3iInYHbIX MATCPUAJIOB.

10. UccnenoBanue nrymoBoro ¢poHa B
MMOMCIICHWHA U Ha YJIHUIEC

11. Hcropus pa3sBUTHS dIEKTPUIECKOTO
OCBEIICHUS.

12 Kpucramnndeckne n amop(dHble Tema.
JedekTsl B KpucTaNIax.

13.HacpinmeHHble ¥ HEHACHIIIIEHHBIE Maphl.
14.Bna>kHOCTh BO3/yXa U €€ U3MEPEHHE.
15.CoBpeMeHHass SHEPTeTUKA U TIEPCIEKTUBBI
€€ Pa3BUTHSL.

YueOHO-MeTOANYECKOe U MATePHAIbHO-TEXHHYECKOe olecreyeHne 00pa3oBaTeILHOTO Mpolecca

Y4eOHO-METOAMYECKII KOMILIEKT, WCHONb3YEeMBIH s peanu3anu pabodeid mporpaMmsl:
1. ®wusuka. Paboune nporpammel. IlpenmerHas nuaus yueOHMKoB cepun "Kitaccmueckuit xypc". 10—11 kmaccel: y4e0. mocobue st
0011eo0pazoBar. opranu3anuii: 6a3oBsiii U yriryos. ypoau / A.B. Illaranuna. — M.: IIpocsemenue, 2017.
2. O®wusuka. 10 xnacc: yueb. st o0mieoOpa3oBar. OpraHu3aluii ¢ MPHJI. Ha DJIEKTPOH. HocuTene: 0a3oBbid ypoBenb / I'.5. Mskuiues,
b.b. ByxoBues, H.H. Corckuii; mox pen. H.A. TlapgpentseBoii. — M.: IIpocsemenue, 2020.
3. ®usmka. 11 xnacc: yueb. st oOmieoOpa3oBar. OpraHu3aluii ¢ MPHJI. HAa DJIEKTPOH. HocuTene: 0a3oBbiii ypoBeHb / ['.51. Mskurues,
Bb.b. ByxoBues, B.M. Hapyrun; nox pea. H.A. IlapdentseBoii. — M.: [Ipocsemnienue, 2020.



4. Coopuuk 3amau no ¢usuke. 10-11 kiraccel: mocoOue i ydamuxcsi 001eodpa3oBar. yupexaeHuil: 6a30Bblil U MpopUIbHBIN ypoBHH /
H.A. ITapdpentreBa. — M.: [Ipocsenienue, 2010.

5. @uszuka. "KoHCTpyKTOp" CaMOCTOSTENbHBIX M KOHTPOJbHBIX pador. 10-11 kiaccel: mocoOue s yuutesneil obieobpa3oBar.
yupexaenuit / C.M. Annpromeukut, A.C. Cnyxaesckuii. — M.: [IpocBenienue, 2010.

6. ®wusuka. [Toypounsie pazpadborku. 10 kiacc: mocobue st obmeodpasosar. opranmsanuii / FO.A. Caypos. — M.: IIpocserenue, 2015.

7. ®wusuka. [Toypounsie pazpaborku. 10 kinace: mocobue mist 00meoOpa3oBar. opranu3anuii: 6a3oBsiid u yriuyos. yposuu / FO.A. Caypos. —
M.: IIpocBemenue, 2017.

Jlutepatypa:
1. ®enepanbublii 3akoH 0T 29.12.2012 Ne 273-P3 "O6 ob6pazoanuu B Poccuiickoit ®enepamnu’.

2. ®I'OC COO (VrBepxaeH npukazom MuHrncTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepaunn ot 17 mas 2012 1. Ne 413).

3. ®wusuka. 3agaunuk. 10-11 ki.: mocobue s obmeodpasosar. yupexaenuit / A.Il. PeimkeBud. — M.: [Ipoda, 2019.

4. Coopuuk 3amad no ¢pusuke: 10-11 knacest / O.U. I'pomueBa. — M.: U3natenscrBo "Dx3amen", 2015.

5. TemaTuyeckre KOHTPOJBHBIE U caMOCTOsTeNbHBIE paboTsl mo ¢usuke. 10 xmace / O.U. I'pomneBa. — M.: U3parenscTBo "DK3amen",
2012.

6. TemaTuyeckre KOHTPOJIBHBIE U caMOCTOsTeNbHBIE paboTsl mo ¢usuke. 11 xmace / O.U. I'pomneBa. — M.: U3parensctBo "DK3amen",
2012.

7. KauecTBeHHBIC 331auu 10 ¢u3uke B cpeaneit mikone. [Tocooue mns yuurenein / M.E. Tympumnnckuii. — M.: [IpocBemenue, 1972.

Texuudeckne cpeacTBa oOydeHUsS W HaTJISIHBIE TTOCOOMS:
1. TCO (koMmbIOTEP, MYJBTHMEIUHHBIN IPOEKTOP, YKPAH)
Ta6muner (7xm — 1 1ki)
KoMIuIeKT 371eKTpOHHBIX OCOOHiA 10 Kypey (DHU3HKH
Ha6op yueOHO-1m03HABATEIHHOM JIUTEPATYPHI
JAngakTnaeckuii MaTepuan
ObopynoBanue s IpOBeAEHHs J1a0OpaTOpHBIX padoT
OO6opynoBanue Uil MPOBEACHHS JEMOHCTPALMOHHOI'O SKCIEPUMEHTA
CrpaBOYHUKH W SHLIUKIONEIUH O (GU3UKE U aCTPOHOMHUHU

©NOOA®WN
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